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Under Contract No. N62472-92-D-1296, Contract Task Order No. 0047, Engineering Field
Activity Northeast, Naval Facilities Engineering Command contracted with EA Engineering,
Science, and Technology, Inc. to perform long-term monitoring at Sites 1 and 3 and the Eastern
Plume at Naval Air Station (NAS), Brunswick, Maine. NAS Brunswick is located south of the
Androscoggin River between Brunswick and Cooks Corner, Maine. The locations of Sites 1
and 3 and the Eastern Plume are provided on Figure 1-1.

NAS Brunswick is an active base owned and operated by the Federal government through the
Department of the Navy. In 1987, NAS Brunswick was placed on the National Priorities List
by the U.S. Environmental Protection Agency (EPA), and is currently participating in the Navy's
Installation Restoration Program. At Sites 1 and 3 and Eastern Plume, the Navy is performing
long-term monitoring, maintenance, and corrective measures as part of the long-term remedial
actions required by the Record of Decision for a remedial action dated June 1992 for Sites 1
and 3 (ABB-ES 1992a) and the Record of Decision for an interim remedial action dated June
1992 for the Eastern Plume (ABB-ES 1992b). Remedial actions included placement of a low
permeability cap and slurry wall and 2 groundwater extraction wells at Sites 1 and 3, and
installation and subsequent operation of 6 extraction wells at the Eastern Plume (Figure 1-2).
A Long-Term Monitoring Plan (LTMP) was established pursuant to these Records of Decision
(ABB-ES 1994), and recently revised by EA (2000a).

1.2 LONG-TERM MONITORING PROGRAM

The LTMP document, which is comprised of a Long-Term Monitoring Program; Quality
Assurance Project Plan; Safety, Health, and Emergency Response Plan; and remedial
construction technical specifications, establishes the monitoring/sampling requirements for
Sites 1 and 3 and the Eastern Plume. The LTMP has been revised (February 2000) based on
previously collected data. The objective of the Long-Term Monitoring Program is to obtain
data necessary to monitor the long-term effectiveness of the remedial actions conducted at
Sites 1 and 3 and the Eastern Plume. Monitoring and sampling data collected during the
performance of long-term monitoring are being used to:

• Assess the ambient water quality conditions (groundwater and surface water) by
collecting samples to monitor trends and assess effectiveness of remedial actions.

• Evaluate the effectiveness of the groundwater extraction system by assessing trends in the
concentration of volatile organic compounds (VOCs) in groundwater within the
boundaries of the Eastern Plume, and provide recommendations to improve system
effectiveness.

Naval Air Station
Brunswick, Maine
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• Evaluate the effectiveness of the landfill cap and slurry wall by evaluating trends in
VOCs and Target Analyte List metals in surface water, groundwater, sediment, and
leachate station seep samples within and adjacent to Sites 1 and 3.

• Analyze the effective capture zone of the groundwater extraction system at Sites 1 and 3
and the Eastern Plume to determine the degree of hydraulic control achieved through
remedial pumping.

Tables 1-1 and 1-2 summarize the sampling program completed during 2001 at Sites 1 and 3
and Eastern Plume, respectively. Table 1-3 summarizes the low-flow and aqueous diffusion
samplers and placement of samplers established for the Eastern Plume.

1.3 ANNUAL REPORT ORGANIZATION

This 2001 Annual Report details the project activities conducted as part of the Long-Term
Monitoring Program at Sites 1 and 3 and the Eastern Plume during the two monitoring events
completed in 2001.

The format of the annual report is as follows. Chapter 1 provides an introduction and overview
of the Long-Term Monitoring Program activities conducted at these sites. Chapter 2 presents the
results of the two monitoring events conducted during 2001. Chapter 3 presents conclusions and
recommendations based on site data. Responses to regulator comments for the Draft 2001
Annual Report are included in Appendix A. Graphs showing trends of data collected during the
Long-Term Monitoring Program are presented in Appendix B. Responses to regulator
comments for the 2000 Annual Report and the Monitoring Events 16 and 17 reports are included
in Appendix C.

Naval Air Station
Brunswick, Maine
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Monitoring Events 18 and 19



s

FILE No

I:'NASB_GIS

'NAVY. APR
29600.47

FIGURE I-I
SITE LOCATION MAP

PROJECT NODATE

28 OCT 2003

SCALE

2000

AS SHOWN

o

ACE

CHECKED BY

DC

DRAWN BY

2000
i

SOURCE MAPS: USGS ORRS ISLAND (1978) Af'I) BRUNSWIQ< (1980) 7.5 MINUTE OUAlRANGLES

DCACE

SITES I AND 3 AND

e EASTERN PLUME
NAVAL AIR STATION, BRUNSWICK, MAINE

~~~~~~~~~~~



e e e

~
0:,

W-.317B

o

Al£ ...... ,
tE1W<JlKJJWC

,"--
PfIOt.ECr ....EJI

zeaOQ.A.7

."""

--

~ P-12'

.'''''-312

W-31BA

MW-31'

Ii4

APPROXIMATE LIMITS
OF EASTERN PLUME
IN 2001 BASED ON

vae DETECTlONS

SITES 1 AND 3 AND EASTERN PLUME

NAVAL AIR STAll ON. BRUNSWICK, MAINE

L'IS- 2llO "/.

l;R¥HIC SQU IN Fm

_..
....

FlGURE 1-2

LONG-TERM MONITORING NETWORK

CHIl:IO-tv
"*'c

"'":2& OC1'tIICR .2Dm
OC51C.ca .,.

AC'

o

~

-=
,. SITE F\..M TNCLH fROM 'THE tN'TERGRAPH VERSION 5 BASE-WDt PLAN

PR'CMDED fJY HAS BRUNSWICX PUBUC WORKS DEPNfTNENT ON
,:5 OCTOBER 1ggs.

2. SW-1B LDCATEO APPROXIMATELY 1.000 FT
UPsnREAM OF SrTES 1 AND J,.

,. 1>f"EllRED EXTENn Of fAST[RN PLalE NJr:lVE MEC/IlCL
BASED ON UONrroRINC £VENT 19 QATA (SEPli:MBER 2001).

Cl

u---

PZ-I

PZ~1'

GAS PROBE LOCATlON

!:AS V[NT LOCATION

BEDROCK MDNITCAING WEll.

DEO' MONroRNI; WEll.

SfloILJ.CM MONnORING WELL

EXT1lACT1ON Will

DEEP PIEZOl£TOR

StW.l,(M PEZDMETER

ABoINOlHll MDNItfiNC wEU/PII2DMETER

NEW PIEZOMETERS IN5T1UED 29 JL.NE 2001

SEEP/SEE? SEDINENn UlCA1ION

~~

~

to

'"

SITE 1

J.£l:I2lD.,..
• IV-I

SURFACE WATEvsrnMENn LOC.InON

SURFACE WATER GAl.XlNC POINT

INfERRED AREA MJt:NE STAIT
MEG/rmElW. Ma. CONCENlRATION

FENCE

NJPROXIWiT'E LIMITS rE SLURRY WAU.

N"PROXIWiTE LlMITI; Of SITeS , "NO ,
APPROXIMATE lIWlni OF roRMER OI:SPOSAl TRDCH£S

APPROXIMATE eoUI'IWn' rF SOC 2 lNIlonu..

---- APPROXllAATE LIMIT'S Of fASTERN PUJUE IN ZOOl

."'-211"....-.".......".
• ElL,

.[P-11

.0"-1•...-­
4-'7:-11

" EIP/lT-1
/i.SW1TnJ-17

+I:~~

tJ.'

-..:r_
A[

SMElT ....11:.



EA Engineering, Science, and Technology, Inc.

Project No.: 296.0047
Revision: FINAL

Table 1-1, Page 1 of2
November 2003

TABLE 1-1 SUMMARY OF THE 2001 LONG-TERM MONITORING PROGRAM
AT SITES 1 AND 3

2001 Sample Parameters

Sample Slurry Sampling
TCLVOC I

TAL I Field
I

Water Level
TypelLocation Wall Dates Elements Parameters(a) Gauging(b)

Shallow Monitorinl! Wells
MW-201R Outside Not sampled NR NR NR X
MW-202A Outside APR,NOV X X X X
MW-203 Outside APR,NOV X X X X
MW-204 Outside APR,NOV X X X X
MW-21OB Outside Not sampled NR(c) NR NR X
MW-211B Inside Not sampled NR NR NR X
MW-215R Inside Not sampled NR(c) NR NR X
MW-217B Inside APR,NOV X NR(d) X X
MW-234R Inside Not sampled NR(c) NR NR X
MW-240 Outside APR,NOV X X X X
MW-2101 Outside APR,NOV X X X X

Deep Monitorin~Wells
MW-216A Inside Not sampled NR(c) NR NR X
MW-217A Inside Not sampled NR(c) NR NR X
MW-218 Outside APR,NOV X X X X
MW-219 Outside APR,NOV X X X X
MW-220 Outside Not sampled NR(c) NR NR X
MW-232A Inside Not sampled NR(c) NR NR X
MW-233R Inside Not sampled NR NR NR X

Bedrock Monitorin~Wells
MW-210A Outside Not sampled NR NR NR X -
MW-21OR Inside Not sampled NR(c) NR NR X
MW-211A Inside Not sampled NR NR NR X

Extraction Wells
EW-06(e) Inside Not sampled NR NR NR X
EW-07(e) Inside Not sampled NR NR NR X
(a) Determination of field parameters in accordance with U.S. Environmental Protection Agency 600/4-79/020

using the following methods: pH (Method 150.1), temperature (Method 170.1), specific conductance
(Method 120.1), and turbidity (Method 180.1). Optional field parameters, including dissolved oxygen
(Method 360.1) and Eh, may also be included. Includes water level measurement.

(b) Water level gauging conducted during April and October.
(c) Not required since the 1998 Annual Report.
(d) Scheduled for VOC by diffuser only. Sample by low-flow in November included TAL elements.
(e) EW-06 and EW-07 are offline and not sampled, and can be reactivated if necessary.

NOTE: TCL = Target Compound List.
VOC = Volatile organic compounds (U.S. Environmental Protection Agency SW846).
TAL = Target Analyte List.
NR = Not required.
A complete description of sampling activities can be found in the Monitoring Events 18 and 19 reports
for Sites 1 and 3 and Eastern Plume (EA 2002a, 2002b).

-
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2001 Sample Parameters

Sample Slurry Sampling
TCLVOC I TAL I Field I Water Level

Tvpe/Location Wall Dates Elements Parameters(a) Gauging(b)

Shallow EP·Series Piezometers
EP-16 Inside Not sampled NR NR NR X
EP-17 Inside Not sampled NR NR NR X
EP-18 Inside Not sampled NR NR NR X
EP-19 Inside Not sampled NR NR NR X
EP-20 Inside Not sampled NR NR NR X

Leachate Station Seep

SEEP-l Outside APR,OCT X X X NR
SEEP-3 Outside APR<O X X X NR
SEEP-4 Outside APR(f) X X X NR
SEEP-S Outside APR(f) X X X NR
SEEP-9(g) Outside APR,OCT X X X NR

Leachate Station Sediment
LT-l Outside APR,OCT X X NR NR
LT-3 Outside APR X X NR NR
LT-4 Outside APR X X NR NR
LT-S Outside APR X X NR NR
LT-9(g) Outside APR,OCT X X NR NR

Surface Water
SW-04 Outside APR,OCT X X X NR
SW-07 Outside APR,OCT X X X NR
SW-08 Outside APR,OCT X X X NR
SW-09 Outside APR,OCT X X X NR
SW-lS(b) Outside APR,OCT NR(c) X X NR
SW-16(b) Outside APR,OCT NR(c) X X NR

Sediment
SED-09 Outside OCT NR Xli) NR NR
SED-lS(h) Outside OCT NR Xli) NR NR
SED-16(h) Outside OCT NR Xli) NR NR
SED-17 Outside OCT NR Xli) NR NR
SED-18 Outside OCT NR X(i) NR NR
SED-19 Outside OCT NR Xli) NR NR

(f) Sample location dry during Monitoring Event 19 in OctoberlNovember; no sample collected.
(g) SEEP-9 and LT-9 were identified in the field on 1 September 1999 and added to the Long-Term

Monitoring Program.
(h) Surface water/sediment locations SW/SED-IS and SW/SED-16 are currently sampled as part of a separate

program, although results are summarized in monitoring event reports.
(i) Sediment samples were also analyzed for organochlorine pesticides by U.S. Environmental Protection

Agency Method 8081, total organic carbon, and grain size.
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TABLE 1-2 SUMMARY OF THE 2001 LONG-TERM MONITORING
PROGRAM AT EASTERN PLUME

Sample Parameters

Sample
TypeILocation

MW-I05B
MW-106
MW-206B
MW-207B
MW-209
MW-222
MW-223
MW-224
MW-225B
MW-229B
MW-231B
MW-307
MW-313
MW-318
MW-332
MW-II04

2001 Sampling
Dates

NS
NS
NS
NS
NS
NS
NS

MAY, NOV
NS
NS

MAY, NOV
NS

MAY, NOV
MAY, OCT
MAY, NOV
MAY, NOV

Well Status TCL VOC

Shallow Monitoring Wells
NA NR
NA NR(C)
NA NR(c)
NA NR(c)
NA NR(c)
NA NR(c)
NA NR(c)

Perimeter X
NA NR(c)
NA NR(c)

Sentinel X
NA NR(c)

Sentinel X
Sentinel X

Interior Plume X
Perimeter X

Deep Monitoring Wells

I Field I
Parameters(')

NR
NR
NR
NR
NR
NR
NR
X

NR
NR
X

NR
X
X
X
X

Water Level
Gauging(b)

x
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

MW-105A APR, NOV Perimeter X X X
MW-205 APR, NOV Interior Plume X X X
MW-206A NS NA NR(c) NR X
MW-207A MAy(d) Interior Plume X X X
MW-207AR Interior Plume X
MW-208 NS NA NR(c) NR X
MW-225A APR, OCT Perimeter X X X
MW-229A MAY, NOV Perimeter X X X
MW-230A APR, OCT Sentinel X X X
MW-231A MAY, OCT Sentinel X X X
MW-303 MAY, NOV Sentinel X X X
MW-305 APR, NOV Sentinel X X X
MW-306 MAY, OCT Interior Plume X X X
MW-310 NS NA NR(c) NR X
MW-311 MAY, NOV Interior Plume X X X
MW-312 NS NA NR NR X

(a) Determination of field parameters in accordance with U.S. Environmental Protection Agency/600/4-79/020 using the
following methods: pH (Method 150.1), temperature (Method 170.1), specific conductance (Method 120.1), and
turbidity (Method 180.1). Optional field parameters, including dissolved oxygen (Method 360.1) and Eh, may also
be included. Also includes water level measurement.

(b) Water level gauging conducted during April and October.
(c) Not required since the 1998 Annual Report.
(d) Well MW-207A destroyed; well MW-207AR installed in August 2001 as replacement.

NOTE: TCL = Target Compound List.
VOC. = Volatile organic compounds (U.S. Environmental Protection Agency SW846).
NS = Not sampled.
NA = Not applicable.
NR = Not required.
Perimeter Well = Located at edge of the plume to monitor concentrations of plume boundary.
Sentinel Well = Outside area of known contamination to be used to warn of plume migration.
Interior Plume Well = Within area of known contamination to monitor plume migration.
A complete description of sampling activities can be found in the Monitoring Event 18 and 19 reports for
Sites 1 and 3 and Eastern Plume (EA 2002a and 2002b).
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Samole Parameters

Sample 2001 Sampling I Field I Water Level

TypelLocation Dates Well Status TCLYOC Parameters(a) Gauging(b)

Deep Monitoring Wells (Continued)

MW-319 APR Interior Plume X X X
MW-330 APR, NOY Perimeter X X X
MW-331 APR Interior Plume X X X
MW-333 MAY,NOY Sentinel X X X
MW-334 MAY,NOY Sentinel X X X
MW-NASB-212 MAY,OCT Perimeter X X X

Bedrock Monitorinl!: Wells
MW-308 APR, NOY Sentinel X X X
MW-309A NS NA NR(c) NR X
MW-309B APR,NOY Sentinel X X X
MW-316A NS NA NR NR X
MW-316B NS NA NR NR X
MW-317A NS NA NR NR X
MW-317B NS NA NR NR X

Shallow P·Series Piezometers
P-103 NS NA NR NR X
P-110 NS NA NR NR Dry
P-Ill APR,NOY Perimeter X X X
P-1l2 NS NA NR NR X
P-121 NS NA NR NR X
P-124 NS NA NR NR Dry
P-132 APR,NOY Sentinel X X X

Deep P-Series Piezometers
P-lOS NS NA NR(C) NR(c) X
P-106 APR,NOY Interior Plume X X X

Extraction Wells
EW-Ol NOy(e) Interior Plume X X X
EW-02A MAY,NOY Interior Plume X X X
EW-03 NS NA NR(c) NR X
EW-04 MAY,NOY Interior Plume X X X
EW-OS(l) NA Interior Plume NA NA NA
EW-05A(l) MAY,NOY Interior Plume X X X

DeeD EP·Series Piezometers
EP-l NS NA NR NR X
EP-2 NS NA NR NR X
EP-3 NS NA NR NR X
EP-4 NS NA NR NR X
EP-S NS NA NR NR X
EP-6 NS NA NR NR X
EP-7 NS NA NR NR X
EP-8 NS NA NR NR X
EP-9 NS NA NR NR X
EP-1O NS NA NR NR X
EP-I I NS NA NR NR X
EP-12 NS NA NR NR X
EP-13 NS NA NR NR X
EP-14 NS NA NR NR X
EP-lS NS NA NR NR X

(e) EW-O I was offline during Monitoring Event 18 (April-May) and not sampled.

CO Pumping from extraction well EW-OS was terminated in January 2001 when replacement well MW-SA, installed in
September 2000, was placed online.
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Samole Parameters

Sample I Field I Water Level
TypeILocation 2001 Samplin~ Dates TCLVOC Parameters(n) Gauging(n)

Surface Water
SW-IO APR,OCT X X NR
SW-lI APR,OCT X X NR
SW-12 APR,OCT X X NR
SW-13 APR,OCT X X NR
SW-14 APR,OCT X X NR
SEEP-lO APR(g) X X NR
SEEP-II APR,OCT X X NR
GP-l NS NR NR X
GP-2 NS NR NR X
GP-3 NS NR NR X
GP-4 NS NR NR X
GP-5 NS NR NR X
GP-6 NS NR NR X
(~) SEEP-lO was dry and not sampled durin~ Monitorin~ Event 19.
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TABLE 1-3 SUMMARY OF LOW-FLOW METHOD AND AQUEOUS DIFFUSION
SAMPLER PLACEMENT FOR THE EASTERN PLUME

VOLATILE ORGANIC ANALYSIS SAMPLES

Sample Method
Pilot Test Well Identification Low-Flow Aqueous Diffusion Sampler
Group No. (Well Depth) Method (No. of Samplers/Placement in Screen)

1 MW-105A (Deep) No lIdeep
MW-205 (Deep) No lIdeep
MW-224 (Shallow) No 1/mid-point
MW-NASB-212 (Deep) No lIshallow
MW-229A (Deep) No lImid-point
MW-306 (Deep) No lIdeep
MW-311 (Deep) No lIdeep
MW-319 (Deep) No lIdeep
MW-331 (Deep) No lImid-point
MW-332 (Shallow) No lImid-point

2 MW-I104 (Shallow) Yes 3/shallow, mid-point, and deep
MW-225A (Deep) Yes 3/shallow, mid-point, and deep
MW-230A (Deep) Yes 3/shallow, mid-point, and deep
MW-231A (Deep) Yes 3/shallow, mid-point, and deep
MW-231B (Shallow) Yes 3/shallow, mid-point, and deep
MW-303 (Deep) Yes 3/shallow, mid-point, and deep
MW-305 (Deep) Yes 3/shallow, mid-point, and deep
MW-308 (Bedrock) Yes 3/shallow, mid-point, and deep
MW-309B (Bedrock) Yes 3/shallow, mid-point, and deep
MW-313 (Shallow) Yes 3/shallow, mid-point, and deep
MW-318 (Deep) Yes 3/shallow, mid-point, and deep
MW-330 (Deep) Yes 3/shallow, mid-point, and deep
MW-333 (Deep) Yes 3/shallow, mid-point, and deep
MW-334 (Shallow) Yes 3/shallow, mid-point, and deep
P-132 (Shallow) Yes 3/shallow, mid-point, and deep

NOTE: Aqueous diffusion sampler installation intervals are referred to as shallow (1-3 ft below top
of screen), mid-point (4-6 ft below top of screen), and deep (7-9 ft below top of screen).
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The groundwater extraction and treatment system operated continuously up to 11 September 2001
with the exception of brief periods when the system was offline for upgrades, maintenance, and
repairs. On 11 September 2001, at 1119 hours, the extraction well network and treatment plant
were ordered shut down by order of the Commanding Officer of NAS Brunswick as a result of the
terrorist attacks in New York City, Washington, D.C., and Pennsylvania. During the 1 October
2001 project conference call between the Navy, Maine Department of Environmental Protection
(MEDEP), and EPA remedial project managers, all parties agreed that the extraction well network
and treatment plant would remain off until the completion of the Fall 2001 Long-Term Monitoring
Program. The extraction well network and treatment plant were placed back in service on 13
November 2001 at 1139 hours. The extraction well network and treatment plant had been offline
for a total of 63 days after 11 September 2001.

Minor operational interruptions during 2001 (lasting less than 24 hours) were attributable mainly
due to plant maintenance (i.e., changing bag filters, installing valves, piping modifications, etc.).
Table 2-1 summarizes the monthly flow rates for the four extraction wells (EW-Ol, EW-02A,
EW-04, and EW-05A).

Extraction wells EW-01, EW-02A, EW-04, and EW-05A were operational during the majority
of 2001 with minor exceptions (excluding when the system was off due to the tragic events of
11 September 2001). Extraction well EW-01 was offline on 9 January, 24 April- 8 May, 1 July­
29 August, 11 September - 12 November, and 15-18 November 2001. Extraction well EW-02A
was offline on 9 January, 2-8 July, and 11 September - 12 November 2001. Extraction well
EW-03 has remained inactive since identification of the well screen failure in December 1998.
Extraction well EW-04 was offline on 9 January, 2-8 July, and 11 September - 12 November
2001. Extraction well EW-05 was terminated on 6 January 2001. Extraction well EW-5A was
placed online on 10 January 2001 to replace EW-5. Extraction well EW-5A was offline
21 January, 2 July - 8 August, and 11 September - 12 November 2001.

Table 2-2 summarizes VOC removal achieved by the extraction wells in the Eastern Plume during
the period January-December 2001. Concentrations of VOCs are based on laboratory analytical
data provided in the monthly operations report for the groundwater extraction and treatment
system. The mass of VOCs removed was calculated based on the sum of the detected
concentrations of the nine VOCs included in the treatment plant operating permit issued by the
Brunswick Sewer District in December 1994, although total VOC removal is likely to be greater
than shown. The VOC removal rate was consistent throughout 2001, with the exception of
October 2001 (the groundwater extraction treatment system was offline the entire month). The
VOC removal rate for 2001 ranged from approximately 0.0 to 3.3 kg per month. The removal
rates remained relatively the same from 2000 to 2001. The cumulative VOCs removed from the
Eastern Plume continue to show a relatively consistent rate of removal during 2001.
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As shown in Table 2-2, a total
VOC mass of approximately
28.3 kg, or 62.5 lb, was removed
by the extraction well network
during 2001 from the Eastern
Plume. The total extracted VOCs
has decreased since 1998, when a
maximum VOC removal rate was
achieved (l05 kg for the year).
The increase of VOC removal and
subsequent decrease in 1999,2000,
and 2001 is likely the result of the
additions of EW-02A and EW­
05A, and success of removing
VOCs from the area near MW-311.
The graphs below show the
monthly mass of VOCs removed
by the groundwater extraction and
treatment system during 2001 and
the total extracted VOC mass
between 1996 and 2001:

Results of the effluent analyses
indicated no violations of permit
discharge limits established by the
Brunswick Sewer District. VOC
extraction rates were calculated
using monthly total flow values.

2.2 WATER LEVEL GAUGING PROGRAM
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Water level measurements from
the wells and piezometers were
obtained during 2001 at the
locations indicated in Tables 1-1
and 1-2 for Sites 1 and 3 and
Eastern Plume, respectively.
The gauging was performed in
accordance with the LTMP (ABB­
ES 1994; EA 2000a). Figure 2 of
the monitoring event reports
provides the locations of
monitoring points that comprise
the long-term monitoring network
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at Sites 1 and 3 and the Eastern Plume. Figure 3 of the monitoring event reports shows the
locations of gauging points included in the long-term monitoring network. Figure 4 of the
monitoring event reports shows the locations of sampling points included in the long-term
monitoring network during 200 1.

Gauging was completed in 2001 during Monitoring Event 18 (April) and Monitoring Event 19
(October-November). A summary of water elevations is presented in the reports for the April
2001 (EA 2002a) and October-November 2001 (EA 2002b) monitoring events.

Interpretive potentiometric surface maps were developed from the data collected during the two
monitoring events. These maps are included within the reports for Monitoring Events 18 and 19
(EA 2002a, 2002b).
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Figure 2-1 shows trends in the potentiometric water surface elevations at landfill wells from 1995
to 2001. Figure 2-2 compares water elevations measured during 2001 to waste elevations and
monitoring points inside the Sites 1
and 3 landfill where waste was
encountered. These two figures
show that the recorded water
surface continues to nbe below the
waste, except in the vicinity of
MW-234R where water elevations
are slightly above the waste. Other
water elevations measured during
2001 were stable during the
measured times.
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elevation noted at MW-311 compared to the pumping rate at EW-2A. Both wells are screened in
the lower sand unit. Water elevations in MW-311 were relatively consistent with previous data
and show an increasing trend. Water elevations in MW-311 fluctuated between 1.3 and 4.4 ft
MSL in 1999, and then rose to 8.5 ft MSL by the Spring of2001. The water level rose 11 ft when
the pumps were turned off for 2 months following the events of 11 September 2001. Note the
cessation of groundwater extraction during October 2001 resulted in water elevations rebounding
to 19.4 ft mean sea level at MW-311. This increase in water elevations at this well is not
unexpected, as artesian conditions were measured at MW-3I1 prior to the initiation of pumping at
EW-2A.

2.3 GROUNDWATER MONITORING AND SAMPLING PROGRAM

Groundwater monitoring and sampling were performed in accordance with the LTMP (ABB-ES
1994; EA 2000a). Tables 1-1 and 1-2 provide summaries of the wells/piezometers included in the
Long-Term Monitoring Program and the sample analysis program. Appendix A provides figures
showing exceedances of Federal Maximum Contaminant Levels (MCLs)/State Maximum
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Exposure Guidelines for (MEGs) long-term monitoring data collected between 1995 and 2001,
and also provides graphs showing trends at long-term monitoring sample points for data collected
between 1995 and 2001 for Sites 1 and 3 and the Eastern Plume. A detailed presentation of the
sampling activities completed during Monitoring Events 18 and 19 can be found in specific
reports (EA 2002a, 2002b).

The VOC isoconcentration figures were generated and are included with the reports for
Monitoring Events 18 and 19 (EA 2002a, 2002b). These figures show interpreted areas with
VOC concentrations detected above corresponding Federal MCLs or State MEGs, and were
prepared to identify changes in concentrations that may be occurring over time.

2.3.1 Aqueous Diffusion Sampling Pilot Studies

An aqueous diffusion sampling pilot study was conducted within the Eastern Plume during
Monitoring Event 18 (April 2001) and Monitoring Event 19 (October-November 2001). The
objective of this study was to assess whether aqueous diffusion samplers could be used in place of
low-flow sampling techniques. Table 2-3 summarizes the aqueous diffusion pilot study sampling
intervals for the April and October-November 2001 sampling events.

A detailed presentation of the pilot studies can be found in the diffusion sampler pilot study letter
reports (EA 2001 a and EA 2001b).

2.4 SURFACE WATER, SEDIMENT, AND SEEP SAMPLING PROGRAM

Tables 1-1 and 1-2 provide a summary of the sample parameters and locations included in the
surface water, sediment, and seep sampling program. This sampling was conducted in accordance
with the LTMP (ABB-ES 1994; EA 2000a). Appendix B provides graphs showing trends at long­
term monitoring sample points for data collected between 1995 and 2001. Locations of the
sampling stations collected during 2001 are shown on Figure 4 of the monitoring event reports.

2.5 LANDFILL GAS MONITORING AND INSPECTION

Gas probe and vent monitoring was conducted at the Sites 1 and 3 landfill during the two
bi-annual monitoring events. This sampling was conducted in accordance with the LTMP
(ABB-ES 1994; EA 2000a). Gas measurements were collected at 12 of 14 gas vents. Gas vents
GV-12 and GV-13 could not be sampled because installation of the gas vents was not completed.
Visual inspection of the Sites 1 and 3 landfill was conducted in conjunction with the two
monitoring events completed during 2001. One minor issue was identified that did not require
repair, which involved small animal burrows near MW-217A. There was no evidence of erosion
or exposure of the geotextile cover during this inspection.
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As required by the LTMP (ABB-ES 1994), review of laboratory data was performed on selected
quality control parameters to evaluate precision, accuracy, and completeness and data quality
objective requirements. These data quality reviews were provided as appendixes to each of the
monitoring event reports (EA 2002a, 2002b). The findings of the data quality review for
Monitoring Events 18 and 19 indicate that the data collected were acceptable and usable. There
were minor biases identified based on field/laboratory contamination, precision criteria, and
accuracy criteria.
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Figure 2-1. Water elevations within the Sites 1 and 3 landfill, shallow and deep wells.
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TABLE 2-1 EXTRACTION WELL OPERATIONAL SUMMARY AND FLOW RATES
GROUND-WATER EXTRACTION AND TREATMENT SYSTEM (BUILDING 50)

JANUARY-DECEMBER 2001
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Date I JAN I FEB IMAR IAPR IMAY I JUN I JUL I AUG I SEP I OCT I NOV IDEC I ~%a~o~~~;r~)
EW-Ol

Extraction Well Operational Days 30 28 31 23 23 30 0 3 11 0 14 31 224
Average Operational Flow Rate (gpm)(b) 3 3 3 2.1 7 8.3 0 7.0 8.1 0 9.1 9 5.4

EW-02A
Extraction Well Operational Days 30 28 31 30 31 30 24 31 11 0 18 31 295
Average Operational Flow Rate (gpmib) 20 20 20 20 20 17 20 16.6 17 0 16 16 18.4

EW-04
Extraction Well Operational Days 30 28 31 30 31 30 24 31 11 0 18 31 295
Average Operational Flow Rate (gpmib) 18 18 18 18 18 18.4 18 19.6 21.7 0 22 22 19.3

EW-05
Extraction Well Operational Days 5 0 0 0 0 0 0 0 0 0 0 0 5
Average Operational Flow Rate (gpm)(b) 8 0 0 0 0 0 0 0 0 o . 0 0 8

EW-05A
Extraction Well Operational Days 21 28 31 30 31 30 1 24 11 0 18 31 256
Average Operational Flow Rate (gpm)(b) 3.8 6.7 8 8 8.2 10.9 8 9.8 10 0 10 10 8.49

(a) Total/average gpm:. Total =Extraction well operational days summed for the period January-December 2001; Average gpm =Numerical average
calculated from monthly averages for the period January-December 2001.

(b) Average operational flow rate (gpm) calculated as the numerical average for those days in which the extraction well was fully operational.
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TABLE 2-2 TOTAL DISSOLVED-PHASE VOLATILE ORGANIC COMPOUND
REMOVAL FOR THE PERIOD 1 JANUARY THROUGH 31 DECEMBER 2001,

GROUNDWATER EXTRACTION AND TREATMENT SYSTEM

Eastern Plume I I Eastern Plume

IParameter Influent Parameter Influent

JAN 2001 AUG 2001
Volume Extracted (gal) 1,700,715 Volume Extracted (gal) 1,920,123
Volume Extracted (L) 6,437,206 Volume Extracted (L) 7,267,666
Total VOC (llgIL) 475 Total VOC (llglL) 317
Total VOC Removed (kg) 3.06 Total VOC Removed (kg) 2.30

FEB 2001 SEP 2001(0)

Volume Extracted (gal) 1,578,090 Volume Extracted (gal) 758,199
Volume Extracted (L) 5,973,071 Volume Extracted (L) 2,869,783
Total VOC (llgIL) 418 Total VOC (llglL) 410
Total VOC Removed (kg) 2.50 Total VOC Removed (kg) 1.18

MAR 2001 OCT 2001(0)

Volume Extracted (gal) 1,919,520 Volume Extracted (gal) 0
Volume Extracted (L) 7,265,383 Volume Extracted (L) 0
Total VOC (llglL) 460 Total VOC (llglL) 0
Total VOC Removed (kg) 3.34 Total VOC Removed (kg) 0

APR 2001 NOV 2001(0)

Volume Extracted (gal) 1,810,680 Volume Extracted (gal) 1,298,796
Volume Extracted (L) 6,853,424 Volume Extracted (L) 4,915,943
Total VOC (llgIL) 416 Total VOC (llglL) 565
Total VOC Removed (kg) 2.85 Total VOC Removed (kg) 2.78

MAY 2001 DEC 2001
Volume Extracted (gal) 2,015,235 Volume Extracted (gal) 2,299,882
Volume Extracted (L) 7,627,664 Volume Extracted (L) 8,705,053
Total VOC (llglL) 417 Total VOC (llgIL) 271
Total VOC Removed (kg) 3.18 Total VOC Removed (kg) 2.36

JUN 2001 I JAN - 31 DEC 2001
Volume Extracted (gal) 2,085,465 Volume Extracted (gal) 18,629,335
Volume Extracted (L) 7,893,485 Volume Extracted (L) 70,512,033
Total VOC (llgIL) 327 Total VOC Removed (kg) 28.3
Total VOC Removed (kg) 2.58 Total VOC Removed (lb) 62.5

JUL 2001
Volume Extracted (gal) 1,242,630
Volume Extracted (L) 4,703,355
Total VOC (llglL) 471
Total VOC Removed (kg) 2.22

(a) The groundwater extraction and treatment system was shut down by direction of the Naval Air
Station Brunswick Commanding Officer and relayed by Tony Williams at 1119 on 11 September
2001 as a result of the terrorist attacks, and restarted on 13 November 2001.

NOTE: VOC =Volatile organic compounds. Flow totals obtained from operational data presented in
monthly operational reports for the groundwater extraction and treatment system. Total VOCs
represent the sum of the 9 individual VOCs analyzed by U.S. Environmental Protection
Agency Method 8010. Total VOC removal was calculated assuming each monthly sampling
data for total VOC data represent groundwater quality for that entire month. .
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TABLE 2-3 SUMMARY OF AQUEOUS DIFFUSION PILOT STUDY - MONITORING EVENTS 18 AND 19,2001

Diffusion Sampler Summary of Diffusion Sampler Summary of
Interval with Higher Monitoring Event 18 Interval with Higher Monitoring Event 19

Pilot Total VOCs in Diffusion Sampler Total VOCs in Diffusion Sampler
Monitoring Well Study Monitoring Total VOC Concentration Monitoring Total VOC Concentration

(Well Type!Depth) Grouo Event 18 Study Results(a) Event 19 Study Results(a)

MW-ll04 (Perimeter/Shallow) 2 All levels similar Low VOCs detected (1 ~g/L) Mid-point Moderate VOCs reported in samples (8 ~g/L)

MW-105A (perimeter/Deeo) 1 None No VOCs detected None No VOCs detected
MW-205 (Interior Plume!Deep) I Deep Moderate VOCs detected (277 jlg/L) Deep High VOCs detected (468.8 ~g/L)

MW-NASB-212 (Perimeter/Deep) I Shallow Moderate VOCs detected (16 ~g/L) Shallow Moderate VOCs detected (7.7 ~g/L)

MW-224 (Perimeter/Shallow) 1 Mid-point Low VOCs detected « 5 ~g/L) All levels similar No VOCs detected
MW-225A (perimeter/Deep) 2 Shallow Moderate VOCs detected (23.3 ~g/L) Mid-point Moderate VOCs detected «60 ~g/L)

MW-229A (Perimeter/Deep) 1 Mid-point Moderate VOCs detected (83 jlg/L) Mid-point Low VOCs detected «2 ~g/L)

MW-230A (Sentinel/Deep) 2 Mid-point and deep Low VOCs detected « 5 ~g/L) All levels similar No VOCs detected
MW-23IA (Sentinel/Deep) 2 All levels similar Low VOCs detected « 5 ~g/L) All levels similar No VOCs detected
MW-23 IB (Sentinel/Shallow) 2 Mid-point and deep Low VOCs detected « 5 ~g/L) Deep Moderate VOC detected (53 ~g/L)

MW-303 (Sentinel/Deep) 2 All levels similar No VOCs detected Shallow Low VOC detected (3 jlg/L)
MW-305 (Sentinel/Deep) 2 Mid-point and deep Moderate VOCs detected «8 ~g/L) All levels similar No VOCs detected
MW-306 (Perimeter/Deep) 1 Deep High VOC detected (408.6 jlg/L) Deep High VOC detected (257 ~g/L)

MW-308 (SentinellBedrock) 2 Mid-point Moderate VOCs detected (8 ~g/L) All levels similar No VOCs detected
MW-309B (SentinellBedrock) 2 All levels similar Low VOCs detected « 5 ~g/L) All levels similar No VOCs detected
MW-311 (Interior Plume/Deep) I Deep Moderate VOCs detected (308 ~g/L) Deep Moderate VOCs detected (314 jlg/L)
MW-313 (Sentinel/Shallow) 2 Mid-point and deep Moderate VOCs detected «6 ~g/L) Mid-point and deep Moderate VOCs detected «7 ~g/L)

MW-318 (Sentinel/Shallow) 2 Shallow and deep Moderate VOCs detected «6 ~g/L) All levels similar No VOCs detected
MW-319 (Interior Plume/Deep) 1 Deep Moderate VOCs detected (91 ~g/L) Deep Moderate VOCs detected (55.7 ~g/L)

MW-330 (Sentinel/Deep) 2 Shallow Moderate VOCs detected (8 ~g/L) All levels similar No VOCs detected
MW-331 (Interior Plume!Deep) 1 Mid-point High VOCs detected (500.7~g/L) Mid-point High VOCs detected (1,336 ~g/L)

MW-332 (Interior Plume/Shallow) 1 Mid-point Moderate VOCs detected in sample (204 ~g/L) Mid-point Moderate VOCs detected (55 ~g/L)

MW-333 (SentinellDeep) 2 Shallow and mid Low VOCs reported in samples «4 ~g/L) Mid-point and deep Low VOCs detected «4 ~g/L)

MW-334 (Sentinel/Deep) 2 Mid-point and deep Low VOCs reported in samples (<1 ~g/L) Mid-point Low VOCs detected «I ~g/L)

P-132 (Sentinel/Shallow) 2 Deep No VOCs detected All levels similar No VOCs detected
(a) High concentration - >400 ~g/L, moderate contamination from 400 to 5 jlg/L, and low contamination - <5 ~g/L.

NOTE: VOC - Volatile Of!!:anic comoound.
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3.1 SUMMARY OF GROUNDWATER EXTRACTION AND TREATMENT
SYSTEM PERFORMANCE

Trends and conclusions based on data collected as part of the Long-Term Monitoring Program
include the following:

• General

The VOC removal rates from the Eastern Plume decreased from approximately 3.5 kg
per month in 2000 to approximately 2.36 kg per month in 2001.

The mass of VOCs removed by the groundwater extraction system decreased from
42 kg in 2000 to 28.3 kg in 2001. Part of this decrease is due to the 63 day-long
extraction system shutdown following the events of 11 September.

Extraction well EW-5 was deactivated in January 2001, and replaced with EW-5A.
The new extraction well is screened across the deep sand interval.

• EW-01

Reduced pumping rates at EW~O1 were noted during 2001 resulting from increased
iron fouling of this well. The well was shut down in April, and redeveloped and
restarted in May 2001, resulting in improved flows and reduced iron content. On
1 July, shut down of EW-01 occurred due to a lightning strike. The well was left off
until late August due to continued iron fouling. Pumping rates were gradually
increased through early September until shutdown on 11 September. By the end of
the year, the rate had been gradually increased to 9 gpm. The average annual
pumping rate for the well was 5.4 gpm.

The total VOC influent concentrations detected in groundwater samples collected
from EW-Ol (screened from 11.2 to -66.8 ft mean sea level) continue to have a
similar order of magnitude compared with total VOC concentrations detected in
groundwater samples from nearby monitoring point MW-229A, which is screened
exclusively in the deep interval (screen interval from -21.4 to -31.4 ft mean sea level).
This similarity in total VOC concentrations suggests the deep groundwater being
withdrawn by EW-Ol does not appear to be greatly diluted by groundwater extracted
from the shallow interval.
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The average annual flow for EW-02A in 2001 was 18.4 gpm, which is comparable to
the 2000 average of 18.5 gpm. No significant operational problems were noted in
EW-2A during 2001. EW-2A is screened in the deep and confined portion of the
overburden aquifer, and water elevation data indicate a cone of depression
surrounding EW-2A is at least 200 ft in diameter.

• EW-04

Pumping rates increased at EW-04 during 2001 compared with 2000, ranging from
18.0 to 22.0 gpm. The average pumping rate for 2001 was 19.3 gpm, an increase
from the 2000 average of 14.6 gpm. Flow rates were gradually increased from
August through December to increase treatment plant throughput.

Although EW-04 is screened across both the shallow and deep intervals, there are no
deep groundwater sampling locations near EW-04 that can be used as a comparison to
assess the extent of dilution that may be occurring between the deep and shallow
groundwater zones at extraction well EW-04.

• EW-OS

Extraction well EW-05 was decommissioned in January 2001 following the
installation of EW-05A.

• EW-OSA

To improve VOC removal rates in the northern area of the Eastern Plume,
replacement extraction well EW-05A was installed in September 2000 approximately
20 ft from EW-05, and activated in January 2001. EW-05A is screened across the
lower sand interval just above the clay layer. EW-05A was placed online in January
2001 and did not have any significant operational problems during 2001. The average
annual flow rate at EW-05A in 2001 was 8.49 gpm.

3.2 SUMMARY OF WATER LEVEL GAUGING PROGRAM

3.2.1 Groundwater Flow-General Observations

Observations based on data collected as part of the Long-Term Monitoring Program include:

• Despite the 63 day-long shutdown of the groundwater extraction system, groundwater
flow patterns are very similar to those observed in 2000 and in previous years.
Significant changes were noted in potentiometric head elevations resulting in localized

Naval Air Station
Brunswick, Maine

2001 Annual Report - Sites I and 3 and Eastern Plume
Monitoring Events 18 and 19



EA Engineering, Science, and Technology, Inc.

Project No.: 296.0047
Revision: FINAL

Page 3-3 of3-14
November 2003

flow pattern changes at some monitoring area (discussed further below). However, no
major regional changes have occurred in groundwater flow patterns at these sites based
on the gauging completed during 2000.

• As with previous years, the interpretive shallow groundwater contour maps (figures are
included in the Monitoring Events 18 and 19 reports) indicate the predominant potential
of groundwater flow is to the south-southeast, generally toward Mere Brook and
Merriconeag Stream. Consistent with historic data, groundwater flow is strongly
influenced by Mere Brook and its tributary. Groundwater flow patterns are similar
to previous years.

• Groundwater elevation data from the October 2001 gauging event (completed while
the extraction system was not running) show the following differences:,

The groundwater elevation measured in EW-1 is notably higher than in the previous
monitoring event (approximately 6 ft higher). This is the result of the treatment
system shutdown during the October gauging round.

Surface water elevations measured in October at stream gauges GP-IA, GP-2A, and
GP-3A were lower than those measured in March 2001 by approximately 5 ft. This
difference is likely due to seasonal changes in the elevation in the picnic pond due to
drought conditions, and is not believed to be related to the shutdown of the
groundwater extraction system.

Surface water elevations measured in October at stream gauge GP-6 were higher than
those measured in March 2001 by approximately 9 ft. This difference is likely due to
changes in the elevation of the lower reach of Mere Brook, possibly due to tidal
conditions at the time elevation data were collected. This change is not believed to be
related to the shutdown of the groundwater extraction system during October 2001.

• Consistent with historic data, the interpretive deep potentiometric contour maps indicate
that the predominant groundwater flow potential for the main portion of the Eastern
Plume is generally toward the south-southeast (figures are provided in the monitoring
event reports). Gauging data collected east of Mere Brook indicate groundwater flow to
the west. The general groundwater flow patterns are consistent with previous gauging
results.

• Groundwater immediately south of Mere Brook (near MW-230A and MW-23IA) has
been interpreted to flow to the northeast in previous monitoring event reports. This has
been confirmed by data collected from four new piezometers gauged in October 2001
(PZ-I, PZ-2, PZ-6, and PZ-Il). Data from these new piezometers indicate a northeasterly
flow potential may be present in the southern boundary areas of the Eastern Plume.
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• A comparison of water elevation data collected prior to emplacement of the slurry wall
in March 1995 and subsequent long-term monitoring gauging data indicates that water
elevations have decreased significantly within the landfill (Figure 2-1). Water surface
elevations within the landfill have stabilized and have not shown significant rebound
after cessation of pumping from EW-06 and EW-07 in November 1997.

• Groundwater is below the known bottom elevation of waste material within the landfill at
monitored locations within the Sites 1 and 3 landfill, with the exception of MW-234R
(Figure 2-2). At this location, waste material was saturated in 2001, which is not
consistent with water elevation data collected during previous years. During 200 1, water
elevations continued to decline, indicating the slurry wall has effectively reduced
groundwater elevations and prevented contact with waste material in the Sites 1 and 3
landfill. Based on the comparison to waste and water elevations, the landfill cap and
slurry wall are successfully minimizing the saturation of waste within the Sites 1 and 3
landfill.

• Similar to previous years, data from 2001 indicate potentiometric heads in the shallow
and deep monitoring wells downgradient of the landfill in the vicinity of the Weapons
Area Compound and Mere Brook show a trough in water elevations. The interpreted
21-ft contour potentiometric surface lines in the deep interval downgradient of the landfill
are deflected toward the southern end of the Sites 1 and 3 landfill. This is attributed to
the presence of the low permeability cap and previous groundwater extraction activity,
in addition to the slurry wall at Sites 1 and 3 landfill that have acted to limit infiltration
and groundwater movement in the capped area. The presence of these remedial structures
has resulted in an area of lower head downgradient of Sites 1 and 3.

3.2.3 Effects of Remedial Measures-Eastern Plume

The localized effects of the remedial measures at the Eastern Plume are measured primarily by
observing the cone of depression near each extraction well. Due to the extraction system
shutdown between 11 September and 13 November 200 I, effects of the remedial system cannot
be documented for the second half of 200 I. However, the extraction system shutdown provided
an opportunity to observe the shallow and deep aquifers under non-pumping conditions, after a
prolonged shutdown of the extraction system. Notable differences during Monitoring Event 19
include the following:

• A comparison of water elevations measured between the April and October 2001 events
in the shallow and deep intervals was not significantly different. Variations in water
elevations were generally 1-2 ft different, which is likely attributable to seasonal
fluctuations, and do not appear to be related to the extraction system shutdown.
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• Water elevations at MW-31 I and EW-2A increased approximately 13 ft following the
cessation of pumping. Artesian conditions were observed at EW-2A (which were present
before pumping from EW-2fEW-2A began). This suggests that groundwater elevations
reached pre-extraction well equilibrium conditions during the extraction system
shutdown. Based on this observation, it is likely that the October 2001 flow patterns
in the deep interval can be considered as non-pumping equilibrium conditions.

• With the extraction wells off, a groundwater mound was observed at EW-1 in the shallow
interval. This indicates that groundwater was likely to be flowing inside the well casing
from the deepaquifer into the shallow flow system.

• These data are considered to be anomalous (possibly the result of field measurement error
or transcription error) and are not considered to be reliable. Flow from the upper sand
through the transition unit (as suggested by these data) is not considered to be likely given
the low permeability of the transition unit and general upward flow gradient noted
between shallow and deep intervals.

Based on the April 2001 data, the following observations can be made:

• The cone of depression in the shallow interval near the extraction wells cannot be directly
measured due to limited data points in the shallow intervals near the extraction wells. Of
these extraction wells, EW-2A and EW-5A are screened solely in the deep portion of the
transition unit, and drawdowns in the shallow interval are expected to be limited.
However, the cone of depression within the shallow interval can be inferred at
approximately 75-100 ft (horizontal distance) at EW-Ol and EW-04, based on the
measured shallow drawdown documented in the vicinity of EW-05 in a previous
monitoring event report (i.e., Figure 7 in the Monitoring Event 17 report).

3.3 SUMMARY OF GROUNDWATER MONITORING AND SAMPLING PROGRAM

3.3.1 Sites 1 and 3

3.3.1.1 Inorganic Compound Concentrations and Distribution

Samples collected from shallow monitoring well MW-217B during 2001 detected concentrations
of inorganics above State MEGs and/or Federal MCLs with similar concentrations as have been
noted in historical data. The reported concentrations of inorganics at this monitoring weB are
attributed to the location of this well within the confines of the Sites I and 3 landfill.
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Concentrations of inorganic analytes were detected outside of the Sites 1 and 3 landfill during
2001, as noted below:

• Manganese was detected above the State MEG (200 JlglL) and Federal MCL (50 Jlg/L)
in groundwater samples collected from MW-202A and MW-218 and MW-240 during
2001. Previous sampling events have reported similar concentrations of manganese
exceeding State MEG or Federal MCL.

• Arsenic exceeded the corresponding Federal MCL (50 JlglL) in the groundwater samples
collected from monitoring well MW-218 during 200 I, which is consistent with previous
data. Concentrations of arsenic detected during 200 I fall within the historical range, and
appear to be increasing since 1999. Dilution calculations (Appendix C from the Sites 1
and 3 and Eastern Plume 1999 Annual Report [EA 2000d]) indicate groundwater
discharge from this portion of the aquifer will be significantly diluted by flow in Mere
Brook (dilution factor estimated to be 22-933 times). Therefore, observed groundwater
concentrations of contaminants entering Mere Brook are likely to be significantly diluted
compared with groundwater·concentrations detected at MW-218.

• Aluminum was detected above the Federal MCL of 200 Jlg/L in monitoring wells
MW-217B, MW-218, MW-219, and MW-240 during 2001. Concentrations of aluminum •
detected at these wells during 2001 fall within the historical range, and the presence of \:i~~

aluminum in groundwater is likely to be related to naturally occurring conditions.

3.3.1.2 Volatile Organic Compound Concentrations and Distribution

Vinyl chloride was detected above the State MEG and Federal MCL at 1 well (MW-217B during
2001). This VOC is the primary contaminant of concern at Sites 1 and 3. This result is
consistent with previous data collected during the Long-Term Monitoring Program, and vinyl
chloride in MW-217B has shown a generalized decreasing concentration trend since December
1997.

Samples collected from shallow monitoring wells MW-203, MW-204, and MW-240 and deep
monitoring wells MW-218 and MW-219, located dQwngradient of the landfill, did not contain
concentrations of VOCs above State MEGs or Federal MCLs during 2001. This is consistent
with data collected in previous years. The lack of VOC exceedances at these locations suggests
that the slurry wall and low permeability cap in place at Sites 1 and 3 are effectively preventing
the transport of VOC-impacted groundwater outside the landfill area.

Samples collected from shallow well MW-202A, located hydraulically crossgradient to the
opening of the slurry wall surrounding the landfill, have detected concentrations of VOCs above
the State MEGs and/or Federal MCLs. Concentrations of total VOCs in groundwater samples
at MW-202A have decreased from approximately 1,900 Jlg/L in Monitoring Event 1 to
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• approximately 9.2 J.lglL in Monitoring Event 19. The concentrations of VOCs at this monitoring
well indicate that installation of the slurry wall has decreased the migration of VOCs
significantly.

3.3.2 Eastern Plume

3.3.2.1 Volatile Organic Compound Concentrations and Distribution

Trichloroethene and tetrachloroethene were the VOCs most commonly reported above State
MEGs and Federal MCLs at interior plume monitoring wells and perimeter monitoring wells,
which is consistent with previous long-term monitoring data.

Shallow Monitoring Wells

• Consistent with previous monitoring event results, samples collected from shallow
monitoring wells detected limited exceedance of State MEGs and Federal MCLs in 2001.

• Historical concentration data collected at monitoring well MW-1104 contained VOCs
above regulatory concentrations, although samples during 2001 did not note an
exceedance for VOC. This suggests the VOC plume has degraded or otherwise
attenuated in the inferred source area of the Eastern Plume.

• Data from monitoring well MW-332 indicate concentrations of trichloroethene were
detected above the MEG and MCL in the mid-depth diffusion sampler. The shallow
interval near MW-332 is believed to have been caused by artesian flow of groundwater at
MW-311 between 1991 and 1995. No other exceedances of the MEG or MCL criteria for
VOCs were detected in this monitoring well during 2001. This represents a decrease in
the number of VOCs detected above regulatory standards at this monitoring well, and
may indicate natural attenuation is breaking down VOCs in the shallow groundwater at
this location. Additional monitoring rounds will be required to confirm this hypothesis.

• Data from Monitoring Event 19 indicate that trichloroethene and tetrachloroethene were
detected above regulatory criteria in the deep diffusion sampler in monitoring well MW­
231B. The other two diffusion samplers, and the low-flow sample collected from this
well during the same monitoring event, did not indicate that these VOCs were present.
The detection of VOCs above regulatory standards has not been noted previously at this
location. However, it is suspected that samples from MW-231B and MW-229A appear to
have been switched during the field sampling program. To identify this error, a note will
be placed in the site database so the reader is aware that sample results for these
monitoring wells have been switched. This note will also be placed on the trend graphs.

• Data collected from MW-313 show an increase in total VOCs, specifically 1,1­
dichloroethane and 1, I-dichloroethene between 1998 and 2001. The VOCs noted in this
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well are daughter compounds likely derived from the parent compounds that comprise the
majority of the Eastern Plume (i.e., 1,1 ,I-trichloroethane and trichloroethene). Based on
these results, it appears that dechlorination is occurring upgradient of, or in, the shallow
interval.

Deep Monitoring Wells

• VOC concentrations detected in samples collected from deep monitoring wells in the
Eastern Plume indicate the area of impacted groundwater extends from the vicinity of
MW-NASB-212 in the northern portion of the plume to monitoring well MW-229A in
the southern portion of the plume. These data are consistent with previously collected
data gathered since 1995.

• During 2001, the area of the Eastern Plume above State MEGs and/or Federal MCLs has
not changed significantly based on data collected from interior plume wells and perimeter
monitoring wells as part of the Long-Term Monitoring Program:

- In general, samples from monitoring points that have reported concentrations of
VOCs above State MEGs or Federal MCLs consistently exceed these regulatory
criteria in data collected as part of the Long-Term Monitoring Program.

- Similarly, samples from monitoring points reporting concentrations below the State
MEGs and/or Federal MCLs are consistently detected below regulatory criteria.

- These results suggest that the main portion of the Eastern Plume (i.e., the area above
regulatory criteria) has not moved significantly since the Long-Term Monitoring
Program started in 1995. Based on existing data, the main portion of the Eastern
Plume appears to be relatively stationary and is not migrating at a significant rate
toward the south.

• Trend data collected between 1995 and 2001 indicate total VOC concentrations have
continued to decrease at monitoring points MW-31 I and MW-NASB-212. These
declining VOC concentrations are likely the result of natural groundwater flow, dilution,
and natural attenuation, which may include dechlorination, diffusion, dispersion, and
VOC migration. Extraction well EW-02A has effectively reduced VOC concentrations
near MW-311 by approximately 2-3 orders of magnitude since pumping was initiated in
June 1998. Trend data suggest that VOC concentrations appear to be stabilizing (i.e.,
becoming asymptotic) at approximately 300 Ilg/L.

• Samples from five monitoring wells located along the leading edge of the Eastern Plume
show an increase in total VOC concentrations based on data collected in the past 2-3
years (MW-225A [deep], MW-230A [deep], MW-313 [shallow], MW-333 [deep], and
MW-334 [deep]). The increase in VOC concentrations at MW-313, MW-333, and
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MW-334 is of particular interest as these wells are located in the southeast portion of the
Eastern Plume. These results indicate consistent increases in VOC concentrations of the
leading edge of the plume, although concentrations remain below State MEGs and
Federal MCLs. It is likely that concentrations have been increasing due to the movement
of VOC-impacted groundwater toward Mere Brook.

• Samples from deep monitoring wells MW-NASB-212, MW-229A, and MW-306 (all
perimeter wells) and from wells MW-311 and P-I06 (both interior plume wells) show
stable or decreasing VOC trends based on the data collected during the Long-Term
Monitoring Program.

• Groundwater samples collected from shallow and deep sentinel wells (MW-231B,
MW-313, MW-318, MW-230A, MW-231A, MW-303, MW-305, MW-333, MW-334,
MW-308, MW-309B, and P-132) did not detect VOCs above State MEGs or Federal
MCLs.

3.4 SUMMARY OF SURFACE WATER, SEDIMENT, AND SEEP SAMPLING
PROGRAM

3.4.1 Surface Water

3.4.1.1 Sites 1 and 3

Based on samples collected during 2001, the following are noted:

• Three VOCs (carbon disulfide, chloroform, and acetone) were detected at nominal
concentrations in surface water samples collected from Mere Brook during 2001.
The results reaffirmed that VOCs from Sites 1 and 3 do not appear to be significantly
impacting surface water.

• Surface water location SW-07 showed an increase in lead concentrations from 1995
through 1999. However, lead was not detected at concentrations within historical ranges
during 2001.

3.4.1.2 Eastern Plume

Based on samples collected during 2001, the following are noted:

• Four VOCs (2-butanone, toluene, xylene, and acetone) were detected in surface water
samples collected from Mere Brook and Merriconeag Stream during 2001. Concentrations
of these compounds were low. Although the presence of these compounds in surface
water may indicate that the Eastern Plume is impacting surface water, as has been noted in
previous work by EPA. The highest concentrations of VOCs are noted at SW..:l3 during .
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sampling completed in 2001. However, historically, the analytical data from the long-term
monitoring of the onsite surface water during 2000 indicate that VOCs from the Eastern
Plume do not appear to be significantly impacting surface water.

3.4.2 Sediment

Based on data collected during 200 I, the following are noted:

• Inorganic concentrations in sediment remained within historical ranges during 2001.

3.4.3 Leachate Station Seeps

3.4.3.1 Sites 1 and 3

Based on data collected during 2001, the following are noted:

• SEEP-02 has been dry since Monitoring Event 2; this is likely attributable to
emplacement of the slurry wall and extraction wells at Sites 1 and 3.

• SEEP-04 samples showed an increasing trend in total VOCs in 2001. However, a trend
for total VOC concentrations has been increasing since April 1997, with the largest
increase in concentration detected in 1999.

• Concentrations of VOCs at SEEP-09 were within historical ranges for individual VOCs.

3.4.3.2 Eastern Plume

Based on data collected during 200 I, the following is noted:

• Two seeps (SEEP-10 and SEEP-II) were identified by MEDEP and samples were
collected during 2000 and 2001. No VOCs were detected at either sample location
since monitoring was initiated at these locations.

3.4.4 Leachate Station Sediment, Sites 1 and 3

Based on samples collected during 200 I, the following are noted:

• In general, the highest VOC concentrations of analytes of concern were detected in
sediment collected at LT-1 and LT-9.

• Leachate sample location LT-1 showed a large increase in total VOC concentrations
in Monitoring Event 19 compared to previous sampling events, largely related to the
detection of 1,500 ~glL of 2-butanone. Similar spikes in VOC concentrations have been
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noted at other leachate sample locations in the past, although long-term trends have not
been identified. The reason for the noted increase in 2-butanone concentrations is
unknown.

• Mercury was reported above the cleanup criteria (1 mg/kg) in two sample locations
during 2001 (LT-l, 1.2 mglKg- Monitoring Event 18 and 1.3 mg/Kg - Monitoring Event
19; LT-4, 3.6 mg/Kg - Monitoring Event 18).

• Large variations between monitoring events were noted in VOCs, and inorganic sample
results are likely attributed to the heterogeneous nature of the sediment matrix.

• Acetone was detected from several leachate sampling locations during 2001 sampling.
This is consistent with previous sampling data. Based on Long-Term Monitoring
Program results, acetone appears to be present in the subsurface, and may be upwelling
at these locations.

• No definitive trend is noted in the detected concentrations of leachate station sediment
inorganic analytes.

3.5 SUMMARY OF LANDFILL INSPECTION AND MONITORING PROGRAM

3.5.1 Landfill Inspection·

Visual inspection of the Sites 1 and 3 landfill was conducted in conjunction with the two
monitoring events completed during 2001. The visual inspection of the landfill cap in April
2001 noted minor animal burrows in the vicinity of MW-217A. The animal burrows did not
require repair. There was no evidence of erosion or exposure of the geotextile cover during 2001
and the cap of the landfill appeared to have no problems that required repairs.

3.5.2 Landfill Gas Monitoring Program

Based on data collected during 2000, the following observations were noted:
...

• Recorded pressures at each of the gas vents/probes' were cGnsistent with atmospheric
pressure. Methane vapors were detected at minimal concentrations during 2001.
Methane production within the landfill appears to be limited based on these
measurements, and methane gas migration within the landfill appears to be minimal.

• Percent oxygen measurements were at or near average atmospheric concentrations .
of 20 percent at the gas probes and gas vents monitored during 2001. There are no
discemable trends evident in percent oxygen and percent carbon dioxide values noted
at gas probe/vent locations that may indicate changes in microbial activity are occurring
within the landfill.
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Based on the data generated as part of the Long-Term Monitoring Program, the following
conclusions and recommendations are made by EA to the Navy based on analysis of data
collected during the Long-Term Monitoring Program to improve the effectiveness of the
monitoring network and remedial systems.

3.6.1 Groundwater Sampling Program

Conclusion-The increasing conce"ntrations of VOCs in the shallow and deep intervals (noted
at monitoring wells MW-231B, MW-230A, MW-334, MW-333, and MW-313) suggest the
Eastern Plume is slowly migrating into the vicinity of New Gurnet Road. Concentrations at these
monitoring points have been slowly increasing in the last 1-3 years, suggesting that VOC
migration is occurring slowly, possibly as the result of diffusion and/or dispersion, in addition to
groundwater movement to the south-southeast. This plume movement is not unexpected as
groundwater flow potentials from the main portion of the Eastern Plume suggest VOC-impacted
groundwater is likely to move to the south-southeast over time. The relatively slow movement of
groundwater suggests that sand units conducting the VOC plume have limited hydraulic
connectivity, and the plume movement is likely limited to some degree by site geological
conditions.

"Recommendation-Based on observations noted above, EA recommends the installation of
up to 3-5 monitoring wells downgradient of the Eastern Plume to monitor potential plume
movement to the south. An investigation is planned for 2002 in the southern boundary region
that will include installation of seven borings and up to four monitoring wells to assess whether
the VOC plume extends into the southern boundary region. The location of these monitoring
wells should be positioned so they can act as sentinel wells along the downgradient edge of the
Eastern Plume." In addition, installation of two shallow wells, possibly at the same location as the
proposed deep wells, are recommended for areas south of MW-231B and MW-313 to assess the
extent of VOC impact in the upper portion of the unconsolidated aquifer. The location of
monitoring wells will be discussed with MEDEP and EPA after the soil boring portion of the
effort is completed. The geologic conceptual model of the Eastern Plume will be revised, if
necessary, after these data are collected so that the fundamental hydrogeologic conditions known
to exist at th<:: site can be used to guide data interpretation.

Conclusion-Concentration trends from monitoring wells located within the body of the Eastern
Plume appear to be relatively stable with time, suggesting limited migration of the VOC plume
during the period in which long-term monitoring has been conducted.

Recommendation-Continue to collect groundwater samples as specified in the most current
revision of the LTMP (EA 2000a). Begin discussions with the project Technical Evaluation
Group and regulators for optimization of the Eastern Plume sampling network to determine
which sampling points may be candidates for yearly sampling (as opposed to the current twice
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per year sampling), or which points are determined to be redundant and can be eliminated from
the program. In addition, these discussions could also be used to assess if other monitoring
points are needed to track movement of the hotspot areas within the Eastern Plume.

Conclusion-Data from wells near the source areas of the Eastern Plume (MW-1104 and
MW-224) have dropped significantly since monitoring was initiated in 1995, suggesting that
the trailing edge of the plume is shrinking. These data indicate that the removal actions
completed at Site 11 (the primary source area of the Eastern Plume) were successful in removing
the VOC source. Continued plume contraction along the leading edge is anticipated.

Recommendation-Continue to track groundwater VOC concentrations along the leading edge
of the plume. Redefine the plume boundary in future reports as needed to accurately define the
plume boundary.

3.6.2 Extraction System

Based on the data collected during the Long-Term Monitoring Program, the following
conclusions and recommendations are provided for Navy consideration.

Conclusion-The extraction well network appears to have limited effectiveness at maintaining
hydraulic control of the Eastern Plume (which appears to be contained due to geological
conditions at the site) but has been effective at reducing VOC concentrations in specific areas.

Recommendation-Consideration should be given to changing the remedial approach for the
Eastern Plume from pump-and-treat to natural attenuation. Pump-and-treat activities are useful
for reducing hotspots of VOCs, and use of the existing pump-and-treat system is useful for
removal of VOC mass. Recommendations for establishing the basic data necessary to proceed
toward natural attenuation remedy include the following:

• Develop criteria that can be used to assess the degree of natural attenuation of chlorinated
VOCs within the Eastern Plume and present them for discussion with members of the
Technical Evaluation Group and regulators. As a starting point for this discussion, the
Navy protocol for use of natural attenuation is suggested as the default evaluation criteria.
Following these discussions, agree upon sampling protocols necessary to collect natural
attenuation parameters and begin collection of data related to natural attenuation indicator
parameters.

• Assess the potential for using monitored natural attenuation remedy at the Eastern Plume.
It is recommended that a monitored natural attenuation program for the Eastern Plume be
developed and incorporated into the Long-Term Monitoring Program in conjunction with
MEDEP and EPA. The results of the monitored natural attenuation program will be
evaluated in order to: (1) assess the overall distribution of apparent trends within the
dissolved contaminant mass, and (2) assess whether site conditions are conducive to
promoting monitored natural attenuation as a viable remedial option for the Eastern
Plume.
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Conclusion-Extraction well EW-2A has reached the limit of VOC removal that can be
achieved at this location. This well was very effective in decreasing the VOC hotspot near
MW-311 from a high of approximately 20,000 JlglL total VOC since 1998 to 314 JlglL in 2001.
Following the 3-month long plant shutdown between September and November 2001, VOC
influent concentrations did not increase (i.e., no rebound effect was observed following the
cessation of groundwater extraction). The trend graphs for this well and for MW-311 suggests
that a significant mass of VOCs is no longer present in this portion of the Eastern Plume.

Recommendation-EW-2A should be considered for decommissioning and/or conversion into
a monitoring point with potential future use as an extraction well, if needed.

Conclusion-Groundwater elevation data collected at EW-Ol during the plant shutdown show
groundwater movement from the deep interval to the shallow interval at this location. This well
is screened across the deep and shallow intervals of the unconsolidated interval, and appears to
act as a conduit for potentially impacted groundwater to move into the shallow interval.

Recommendation-EA recommends abandonment of extraction well EW-Ol as soon as
possible to eliminate the potential for cross-aquifer contamination if pumping during
groundwater extraction is interrupted. The replacement of this extraction well in the southern
plume area should be considered to remove VOC mass prior to groundwater migration toward
the southern boundary area.
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RESPONSE TO COMMENTS FROM
MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION

ON THE DRAFT SITES 1 AND 3 AND EASTERN PLUME 2001 ANNUAL REPORT
NAVAL AIR STATION, BRUNSWICK, MAINE

Commentor: Claudia Sait
Comment Issue Date: 4 February 2003
Comment Issue Date: 31 July 2003

Navy Response Date: 18 July 2003
Navy Response Date: 30 October 2003

4 February 2003-The Maine Department of Environmental Protection (MEDEP) has reviewed
the draft report entitled 2001 Annual Report, Monitoring Event 18 and 19, Sites 1 and 3 and
Eastern Plume, Naval Air Station, Brunswick, Maine, dated December 2002, prepared by EA
Engineering, Science, and Technology. Based on that review, the Department has the following
comments and issues.

NOTE: Each of our comments are followed with a code that indicates whether a response is
required (RR), no response is required (NR), editorial correction needed (ED); or meeting
discussion requested (MTG). No response is required for editorial corrections unless the Navy
disagrees with the correction.

31 July 2003-Just a couple of editorial comments: it would be preferable for the Navy or EA
to date their responses since the date on this document is the date of MEDEP' s comments and
now they are being emailed there is no received date stamp. Also it is confusing to separate the
original statement from MEDEP's comment because the original statement is not differentiated
by quotation marks. This is basic grammar therefore, please add quotation marks around the
original statement as copied from the draft report.

GENERAL COMMENTS

1. Due to the terrorist attacks on September 11,2001, the Navy restricted contractor's access
onto BNAS consequently the Groundwater Extraction and Treatment Systems for the Eastern
Plume was shut down prior to the September sampling event. It was decided that the
extraction wells would remain off until the fall field sample collection could be completed.
The result was that sampling was concluded and the pumps were restarted 63 days later on
November 13,2001. A benefit of the delayed sampling event was to learn to what degree the
plume would rebound, both hydraulically and chemically, after an unanticipated shutdown
period of several weeks. (NR)

Response-Comment noted.

2. This annual report does not include a figure that shows the locations of monitoring points
that comprises the long-term monitoring network. Instead, the Navy references Figure 2 of
the monitoring event reports. This annual report should be able to stand alone without
having to refer to other documents for something this basic. Please include the monitoring
event Figure 2 in this and all future reports. (ED)



Response-Comment noted. Please see Figure A-7 (A-7 is Figure 2 from the monitoring
event report). Since annual reports will no longer be generated as part of the Long-Term
Monitoring Program, this figure will be included in the future Bi-Annual Monitoring Event
Reports.

Comment on Response-My copy of the annual report does not include figure A-7. Should
there be one? If not, it is unclear to me whether you are going to provide one. Please clarify.

Response-Figure 1-2 (originally Figure A-7) will be included in the final report.

SPECIFIC COMMENTS

3. Section 2.2, Water Level Gauging Program, Page 2-3, Last Paragraph-"Water elevations
in MW-311 were relatively consistent with previous data and show a slightly increasing
trend."

The increasing trend is not properly characterized as "slightly." The referenced graph shows
water elevations in MW-311 fluctuated between 1.3 and 4.4 feet MSL in 1999, and then
consistently rose to 8.5 feet MSL by the spring of 2001. This is a change of approximately 4
to 7 feet. When the pumps were off for two months following the September 11, 2001
shutdown, the water level rose another 11 feet. Therefore, the rise occurring prior to the
shutdown is at least a third of the total documented rise, which does not seem "slight." This
1999 through spring 2001 raise correlates well with the long-term reduction of extraction
well pumping (EW-l and EW-2A) during this timeframe. Rather than try to subjectively
define the rise in groundwater elevation, MEDEP suggests deleting the word "slightly" in the
statement and adding the key information as outline above. Then readers can make their own
judgement as to the significance of the increase. (ED)

Response-Comment noted. The sentence will be amended to read:

Water elevations in MW-311 were relatively consistent with previous data and show
an increasing trend. Water elevations in MW-311 fluctuated between 1.3 and 4.4 ft MSL
in 1999, and then rose to 8.5 ft MSL by the Spring of2001. The water level rose 11 ft
when the pumps were turned offfor 2 months following the events of 11 September 2001.

4. Section 2.6, Quality Assurance/Quality Control Procedures, Page 2-5-Some statement(s)
regarding the findings of the data quality reviews for monitoring Events 18 and 19 should be
presented here. It should also be noted in the report if all the data collected were determined
to be acceptable and usable without qualifications. (ED)

Response-Comment noted. The following statements will be added to Section 2.6:

The findings of the data quality review for Monitoring Events 18 and 19 indicate that the
data collected were acceptable and usable. There were minor biases identified based on
field/laboratory contamination, precision criteria, and accuracy criteria.
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5. Table 2-3, Summary ofAqueous Diffusion Pilot Study - Monitoring Events 18 and 19,
2001-

a. Please provide the basis for the given ranges of low, moderate, and high at the bottom
of the table or in the text. The established ranges will affect the overall degree of
agreement between Monitoring Events 18 and 19 regarding monitoring intervals. Most
importantly, there needs to been further discussion of diffusion sampling in this report
that draws upon this table. (RR)

Response-The diffusion bags are set in each well at a depth interval selected on the
basis of historical analytical results which indicate the presence of elevated levels of
contaminants. The results and trends of the aqueous diffusion sampling have been
discussed with site stakeholders subsequent to the issuance of the 2001 Annual Report,
and a complete summary of site diffusion sampling results has been issued which
provides the requested discussions.

b. This table is cumbersome and difficult to use. Changes that would improve information
presentation are: (1) re-order into pilot study group 1 and pilot study group 2, and
(2) eliminate a lot of extra words in the table by making two columns to replace
"Summary of Monitoring Event #, Diffusion Sampler Total VOC Concentration Study
Results." In 1st column give the value measured without parenthesis; in the 2nd column
give capital letter signifying Low, Moderate, or High. (ED)

Response-Comment noted. These suggestions aimed to simplify Table 2-3 will be
taken into consideration in preparation of the upcoming Monitoring Event Report.

6. Section 3.1, Summary ofGround-Water Extraction and Treatment System Performance,
Page 3-1, EW-Ol-"The total VOC influent concentration detected in ground-water samples
collected from EW-01 (screened from 11.2 to -66.8 ft mean sea level) continue to have a
similar order of magnitude compared with total VOC concentrations detected in ground­
water samples from nearby monitoring point MW-229A, which is screened exclusively in the
deep interval (screen interval from -21.4 to 31.4 ft mean sea level). These similarities in
total VOC concentrations suggest the deep ground water being withdrawn by EW-01 does
not appear to greatly diluted by ground water extracted from the shallow interval."

The second paragraph essentially says that the similarity in total VOC concentrations·
between EW-Ol and nearby MW-229A suggest that water pumped by EW-01 does not
appear to be greatly diluted by groundwater extracted from the shallow part of the EW-01
screen. The 1O-foot screen of MW-229A is located opposite the mid-section of the 78-foot
screen ofEW-01, not the bottom section. The chemical data from MW-229A cannot be used
to assess dilution in EW-OJ pumpage.

Furthermore, when comparing the similarity between these wells, the contaminant pie charts
(Figure 3-1) appear quite different in composition. According to this report, two compounds
(PCE and TCE) were recorded in water pumped from EW-01 that were not found in MW­
229A. The fact that the total VOCs for these wells are within the same order of magnitude
does not preclude shallow groundwater dilution in EW-Ol. Additionally, the groundwater
hydraulic gradient in this area is approximately 0.03 ftlft, which is a significant gradient. In
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such settings, a pumped well draws most of its discharge from the upgradient side. MW­
229A is not located within this upgradient sector, and is over 100 feet away and slightly
downgradient. To summarize, chemical and hydraulic evidence does not support the Navy's
premise of little to no shallow groundwater inflow into EW-01. Therefore, this paragraph
should be deleted. (Also see comment #13.b) (ED)

Response-The Navy believes that the sentence is accurate as written. While compound
proportions noted in these wells have some differences, this is not unexpected in a complex
aquifer system.

Comment on Response-MEDEP stands by its original comment.

Response-This topic will be discussed during the December 2003 3-day Technical Meeting.

7. Section 3.1, Summary ofGround-Water Extraction and Treatment System Performance,
Page 3-2, EW-02A-"and water elevation data indicate a cone of depression surrounding
EW-02A is at least 200 ft in diameter."

While the cone of depression surrounding EW-2A is in the order of 200 feet in diameter, as
implied, it is relatively narrow in terms of capturing the width of the Eastern Plume, which is
approximately 1000 feet wide (Figure 10, Monitoring Event 18 report). The only other
extraction well in the plumes southern lobe, EW-01, has a smaller radius of influence. (NR)

Response-This sentence was not meant to be a comparison of the diameter of the extraction
well's cone of influence to the width of the plume, but instead is noting the inferred size of
this feature near EW-2A. No changes have been made to the report based on this comment.

8. Section 3.2.1, Ground-Water Flow - General Observations, Page 3-3, 3rd item under 2nd

Bullet-"Surface water elevations measured in October at stream gauge GP-6 were higher
than those measured in March 2001 by approximately 9 ft. This difference is likely due to
changes in the elevation of the lower reach of Mere Brook, possibly due to tidal conditions at
the time elevation data were collected. This change is not believed to be related to the
shutdown of the ground-water extraction system during October 2001."

A change of 9 feet does not seem reasonable for the reasons given above. The maximum
tidal change in Casco Bay at Portland during the April 13 to 18 gauging period was 9.6 feet;
it was 6.6 feet over the October 29-30 gauging period. The greatest tidal difference if the
maximum tidal stage occurred at one gauging event and the lowest tidal stage occurred at the
other gauging event would be 8.1 feet. The time of day of the stream gauge reading is not
recorded in the event reports, however it would be very unlikely that the difference would
even approach 8 feet.

Measured elevations at GP-6 for Monitoring Events 11-18 range between 4.46 and 6.42 feet
MSL. The October 2001 value of 14.42 feet is almost impossible to conceive as valid. The
gauge needs to be closely inspected for any physical changes. Is this installation within the
stream channel, on its bank, several feet from the surface water. Does the gauge reflect

_groJlndw~ater head, or free stre.am elevation? The Navy needs to investigate and report this
matter more thoroughly, as it may have significance. (RR)
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Response-A review of the field gauging data forms and discussions with the field team
leader indicate that the depth to surface water measured in October at stream gauge GP-6 was
recorded in error at 0.80 ft below ground surface or 14.42 water table elevation. The
recorded depth should have been 10.80 ft below ground surface or 4.42 water table elevation.
Stream gauge point GP-6 was gauged on 5 September 2001 with depth to surface water
measured at 10.78 ft, or 4.44 water table elevation, which is consistent with previous gauging
events. Gauging point GP-6 is ,measured off the top of a concrete cuIvert down to the water
level in Mere Brook stream. These data have been corrected in the site database.

9. Section 3.2.1, Ground-Water Flow - General Observations, Page 3-3, Last Bullet­
"Ground water immediately south of Mere Brook (near MW-230A and MW-231A) has been
interpreted to flow to the northeast in previous monitoring event reports. This has been
confirmed by data collected from four new piezometers gauged in October 2001 ... Data
from these new piezometers indicated a southeasterly flow potential may be present in the
southern boundary area of the Eastern Plume."

The first sentence says, "flow to the northeast." The second sentence says "this has been
confirmed by data collected from the four new piezometers." The third sentence states that
the "new piezometers indicate a southeasterly flow potential may be present." This appears
to be a contradiction please correct. (Please check your spelling of piezometer.) (ED)

Response-The last bullet on Page 3-3 will be revised to read:

Datafrom these new piezometers indicate a northeasterly flow potential may be present
in the southern boundary areas of the Eastern Plume.

Comment on Response-The new piezometer data appears to represent shallow
groundwater, and perhaps not deep groundwater. The well installation work in progress in
2003 should provide the data to definitively answer this disagreement.

Response-Comment noted.

10. Section 3.2.3, Effects ofRemedial Measures - Eastern Plume, Page 3-4, 1st Paragraph:

a. "The idle effects of the remedial measures at the Eastern Plume are measured primarily
by observing the cone of depression near each extraction well."

The size and shape of drawdown cones are important to monitor when initially starting up
an extraction system and periodically to assure that plume capture remains optimal.
However, the most important indicator of remediation success is the reduction of
contaminant concentrations within the plume, and shrinkage of plume expanse. MEDEP
believes that this is particularly true for the Eastern Plume, where remedial pumping has
not resulted in groundwater elevation contours enclosing the plume, and therefore,
drawdown due to pumping is not eliminating all possibility of plume escape
downgradient. Please delete this sentence. (ED)
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Response-The sentence is meant to indicate that the ongoing remedial measures at the
. Eastern Plume can be measured by the cone of depressions formed at each extraction

well. This is not a false statement. The word "localized" will be added to the sentence
that will act to bracket the limited intent of the sentence:

The localized effects of the remedial measures at the Eastern Plume are measured
primarily by observing the cone ofdepression near each extraction well.

b. "However, the extraction system shutdown provided an opportunity to observe the
shallow and deep aquifers while in equilibrium under non-pumping conditions."

There is inadequate data to conclude that the cones of depression surrounding the
extraction wells completely disappeared, and therefore it is cannot be said that the
aquifers recovered to equilibrium conditions. The following four bullets focus on
anomalies in the shallow aquifer, which are not representative of the Eastern Plume. The
return of artesian head at EW-2A is likely a local phenomenon where strong groundwater
confinement is evident. The head in EW-2A mayor may not have completely recovered.
MEDEP suggests the following language: "However, the extraction system shutdown
provided an opportunity to observe the shallow and deep aquifers after a prolonged
shutdown ofthe extraction system." (ED)

Response-The Navy agrees that the word "equilibrium" should not, in its strictest sense,
be used in this sentence. However, the intent of the sentence is to indicate that while the
pumps were down, observations were made on the conditions of the shallow and deep
aquifers. The sentence has been re-worded to read:

However, the extraction system shutdown provided an opportunity to observe the
shallow and deep aquifers under non-pumping conditions, after a prolonged
shutdown of the extraction system.

11. Section 3.2.3, Effects ofRemedial Measures - Eastern Plume, Page 3-5, 2nd Bullet­
"With the extraction wells off, a ground-water mound was observed at EW-1 in the shallow
interval. This indicates that ground water was likely to be flowing inside the well casing
from the deep aquifer into the shallow flow system."

Although flow within the 78-foot well screen likely did occur, this flow would not have been
fast enough to create a shallow groundwater mound of the size shown on Figure 5. The most
obvious explanation for this mound is that EW-0 I reflects the head in the deep sandy zone,
and not the shallow unconfined zone. The groundwater elevation of EW-OI belongs only on
Figure 6 (deep potentiometric surface map) - not on Figure 5. Please delete EW-Ol from
this and future shallow groundwater potentiometric maps. (ED)

Response-We agree that water elevations at EW-01 are reflective of the deep sand interval
rather than the upper sand unit. The water elevations at EW-Ol will be removed from future
shallow water elevation contour maps.
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12. Section 3.2.3, Effects ofRemedial Measures - Eastern Plume, Page 3-5, 3rd Bullet­
"Ground-water data at MW-225B indicate a strong downward flow gradient from the shallow
aquifer to the deep aquifer at or near this location. These data are considered to be
anomalous (possibly the result of field measurement error or transcription error) and are not
considered to be reliable. Flow from the upper sand ... "

a. The Navy acknowledges that the groundwater elevation measured in MW-225Bis
anomalously low, and attributes this to field error. The water level is over three feet
lower than past elevations measured (specifically, Monitoring Event 17, September
2000). In response to MEDEP comment 8.b, of our letter of July 24, 2002, the Navy
stated "There is no well in the Weapons Area, or other potential "sink" of ground water."
If this is the case, the data recorded at MW-225B are likely due to field measurement
error, and these data should have been flagged as unreliable on this map. Due to this
field error, the elevation for MW-225B should not have been used for contouring on
Figure 5 in Monitoring Event :I 9, the value should be removed from the map with a
notation to explain this action. Figure 5 in Monitoring Event 19 must be redrawn and re­
issued to avoid erroneous depiction to shallow groundwater potentiometric surface
contours. (EDIRR)

Response-We agree that these data were collected in error. The revised Figure 5 from
Monitoring Event 19 to remove this data point is attached to this response to comment·
document.

Comment on Response-Please discuss how the Navy proposes to handle this error in
Monitoring Event Report 19.

Response-The revised Figure 5 from Monitoring Event 19 will have this data point
removed, and is attached to this response to comment document.

b. Also the first sentence of the bullet should be deleted. (ED)

Response-·The first sentence of the 3rd bullet has been deleted.

13. Section. 3.3.2.1, Volatile Organic Compound Concentrations and Distribution, Shallow
Monitoring Wells, Page 3-7, 4'h Bullet-"Data from Monitoring Event 19 indicate that
trichloroethene and tetrachloroethene were detected above regulatory criteria in the deep
diffusion sampler in this well. The two other diffusion samplers, and the low-flow sample

. collected from this well ..."

a.. While MEDEP believes that the well referenced is MW-231B, the Navy should identify
the well in this statement. (ED)

Response-The fourth bullet in this section has been revised per Comment No. l3b.

Comment on Response-MEDEP would like to know which well is being referenced
before concurring with the response to our comment.

. Response-See response to Comment No. 13b.
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b. After a thorough examination of groundwater analytical results for Monitoring Events 18
and 19, and preliminary data from Monitoring Event 20, MEDEP believes that the second
explanation for the anomalous solvent hits in the lower diffusion sample in MW-231B is
feasible. That is, the sample was somehow not tracked properly in the field or laboratory,
and does not represent water from MW-23IB. A review of the last three event results
strongly indicates that the sample reported as MW-23IB may be MW-229A. The results
from Monitoring Event 19 reported for MW-229A are essentially non-detects, whereas
the chern graph for this well in Appendix A-4 of the 200 I Annual Report historically
show 1,1,1-TCA and TCE at levels above 30 fl giL, and PCE and 1,2-total DCE between
approximately 4 and 10 flglL. These concentrations are a good match for those reported
as MW-231B. Furthermore, it is quite difficult to accept that the solvent plume could rise
over 30 feet in elevation as it moves southward from the MW-205/MW-229A area.

Response-The Navy agrees with this comment. These'samples are likely to have been
switched. The figures noting shallow and deep contaminant concentrations have been .
revised to correct this error, and are attached to this response to comment document.
Additionally, text has been added to the Final Annual Report to note these samples are
likely to have been switched. This text, added to Section 3.3.2.1, Volatile Organic
Compound Concentrations and Distribution, Shallow Monitoring Wells, Page 3-7, as a
revised 4th Bullet, is shown below:

• Datafrom Monitoring Event 19 indicate that trichloroethene and
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low-flow sample collectedfrom this well during the same monitoring event, did .
not indicate that these VOCs were present. The detection of VOCs above
regulatory standards has not been noted previously at this location. However, it
is suspected that samples from MW-231 Band MW-229A appear to have been
switched during the field sampling program. To identify this error, a note will be
placed in the site database so the reader is aware that sample results for these
monitoring wells have been switched. This note will also be placed on the trend
graphs.

Given the strong indications that the laboratory results were incorrectly assigned to the
sampled well, the results needed to be flagged throughout the report and the text changed
appropriately. It also appears likely that the chemical results for MW-229A belong with
MW-230A based on the'ir chemical graphs. However, it is not so apparent which well the
MW-230A sample represents. MEDEP recommends that Figure 8 and Table A-3 in
Monitoring Event 19,and Figure 3-1 in the 2001 Annual Report be corrected and
footnotes provided to indicate the re-assignments and any degree of associated
·uncertainty. Also, the entire fourth bullet (on page 3-7 and 3-8) should be deleted from
the report. (ED)

Response-We agree with this comment, and have made the requested changes to the
Final Annual Report. Table A-3 has been changed to correctly specify well sample •
identifications, and the referenced figures have been corrected, and are attached to this <::,,17'
comment document. In addition, the fourth bullet on Pages 3.7 and 3.8 has been revised
as indicated above.
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Comment on Response-As discussed in our regularly scheduled conference call (July
. 31, 2003) it was agreed to by the stakeholders that the information should be changed to

reflect what is believed to the correct well with a footnote to be carried though in all
future reports that this information was changed. Also during that call it was agreed that
the same information in Monitoring Event 19 must be revised. Please address how the
erroneous information will be handled in the Monitoring Event 19 report since it has
already been issued.

Response-Based on the June 2003 Technical Meeting, the errors on the figures and
tables will be footnoted and attached to this response to comment document.

c. Should laboratory results from future sampling events indicate a sudden presence of plume
contaminants at a sentinel well at concentrations greater than the MEGs/MCLs, the Navy
needs to immediately discuss this with the stakeholders and, if necessary, resample the well,
and not wait until the next scheduled monitoring event. (RR)

Response-The Navy agrees with this comment, and will immediately bring future
anomalies (real or otherwise) to the stakeholders' attention. It is important to note that,
in general, field errors such as this have been extremely rare, and we will continue to try
to maintain this high degree of accuracy.

14. Section 3.3.2.1, Volatile Organic Compound Concentrations and Distribution, Shallow
Monitoring Wells, Page 3.8, 5th Bullet-"Although concentrations remain below regulatory
criteria, the noted rise in VOC concentrations indicates that the Eastern Plume is migrating in
the shallow interval along the leading edge of the plume."

This statement might be somewhat misleading in that it has not been previously established
that the plume is moving eastward toward MW-313, although admittedly, the fall 2001
shallow potentiometric contour map suggests that this was happening during the cession of
pumping following September 11. The contamination increase at MW-313 may well be the
result of migration of the shallow contamination documented at MW-332, caused by MW­
311 overflowing its casing in the early 1990s. That subsequent small plume appears not to
be directly connected to the main body of the Eastern Plume. Alternatively, under remedial
pumping conditions, the eastern side of the deeper Eastern Plume may be diffusing cross­
gradient to engulf the MW-313 screen, located just above the top of the clay. Until the
leading edge direct-push sampling is completed this summer and the results evaluated, the
Navy should not implicate MW-313 as located within the direct pathway of the Eastern
Plume. Therefore, please delete this sentence. (ED)

Response-The statement cited above will be deleted from Page 3-8. The plume pathway in
this area will be re-assessed once more data are available.

15. Section 3.3.2.1, Volatile Organic Compound Concentrations and Distribution, Deep
Monitoring Wells, Page 3·9, Last Three Bullets-"Samples from six monitoring wells
located along the leading edge of the Eastern Plume showed an increase in total VOC
concentrations based on data collected ...These results indicated consistent increases in VOC
portion of the Eastern Plume. These results indicated consistent increases in VOC
concentrations on the leading edge of the plume... "

9



"Samples from deep monitoring wells MW-NASB-212, MW-229A, and MW-306 (all
perimeter wells) show stable or decreasing VOC trends based on data collected ... "

"Ground-water samples collected from shallow and deep sentinels wells MW-231-B, MW­
313, MW-318, MW-230A, MW-231A, MW-303, MW-305, MW-333, MW-334, MW-308,
MW-309, and P-132) did not detect VOCs above the State MEGs or Federal MCLs."

a. These characterizations of general contaminant concentrations at points other than
MW-311 and MW-NASB-212 indicate that the vast majority of monitoring wells have
shown no significant trend over the past 2-3 years. The only other well showing a
discernable decrease over time is MW-229A. MW-331 and P-106 should be added to the
stable category. The steady decline at MW-311 was the subject of an earlier comment
(Comment No.3), whereby MEDEP does not presently regard this well as a reliable
indicator of the general progress of contaminant reduction of the Eastern Plume. (ED &
RR)

Response-Comment noted. Each trend graph for the monitoring wells presented within
this section of the report was reviewed for overall VOC contaminant trends in these
wells. After reviewing the trend graphs, we determined that monitoring well MW-205
VOC contaminant trends over 1-, 2-, and 3-year periods are increasing, decreasing, and
decreasing, respectively. All the other monitoring wells display upward trending
concentrations; however, except for MW-225A, there are no compounds exceeding the
MEG and MCL in wells MW-230, MW-313, MW-333, and MW-334.

The referenced bullet text will be revised as follows:

Samples from ffi five monitoring wells located along the leading edge of the
Eastern Plume show an increase in total vac concentrations based on data
collected in the past 2-3 years (M:H' 205{deep}, MW-225A [deep], MW-230A
[deep], MW-313 [shallow], MW-333 [deep], and MW-334 [deep]). The increase
in VOC concentrations at MW-313, MW-333, and MW-334 is ofparticular interest
as these wells are located in the southeast portion of the Eastern Plume. These
results indicate consistent increases in vac concentrations of the leading edge of
the plume, although concentrations remain below State MEGs and Federal MCLs.
It is likely that concentrations have been increasing due to movement of VOC­
impacted groundwater toward Mere Brook.

The second referenced bullet text will be revised as follows:

Samples from deep monitoring wells MW-NASB-212, MW-229A, MW-306 (all
perimeter wells) and from wells MW-31 J and P-106 (both interior plume wells)
show stable or decreasing vac trends based on the data collected during the
Long-Term Monitoring Program.

The Navy believes that groundwater monitoring well MW-311 is a reliable indicator of
the general progress of contaminant reduction of the Eastern Plume. MEDEP's comment
No.3 relates to the water elevations and the Navy's use of a subjective term "slightly" to
quantify the observed change in groundwater elevations. The Navy is unclear as to the
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reason for the MEDEP's statement that this monitoring well is "not a reliable indicator"
. for monitoring contaminant within the Eastern Plume. We suggest that we make this an

agenda item to be discussed at the October 2003 Technical Meeting.

b. MW 231B could be added to the last bullet since Table A-3 and Figure 3-1 are to be
corrected as discussed above. (ED)

Response-Comment note~. However, MW-23IB is already cited in the last bullet text
of the draft report on Page 3-9 of 3-15.

16. Section 3.3.2.1, Volatile Organic Compound Concentrations and Distribution, Deep
Monitoring Wells, Page 3-9, 1st Complete Bullet-"Trend data collected between 1995 and
2001 indicated total VOC concentrations have continued to decrease at monitoring points
MW-311 and MW-NASB-212. These declining VOC concentration are likely the result of
natural ground-water flow and natural attenuation, ...."

One attenuation mechanism that the MEDEP believes is partially to largely responsible for
the orders-of-magnitude decline in measured VOCs in well MW-311 is dilution from
relatively uncontaminated groundwater captured by the EW-02A drawdown cone. A general
long-term temperature increase in water pumped by EW-02A could indicate that warm
summer surface (or near surface) water has been induced into the deeper screened sand layer.
Dilution should be added to the second sentence. (ED)

Response-"Dilution" will be added to the referenced sentence.

17. Section 3.6, Conclusions and Recommendations, Pages 3-13 through 3-15-MEDEP
agrees with the conclusions and recommendations in this section except as noted. (NR)

Response-No response required.

18. Section 3.6.1, Ground-Water Sampling Program, Page 3-13, 2nd Conclusion and
Recommendation-

a. "The migration of the main body of the Eastern Plume appears to be slowing."

The Navy needs to provide the basis for this statement since there has been virtually no
reported documentation of plume migration rates in terms of distance per year. The rate
of plume movement southward likely has been variable depending on volume of
extraction pumpage and rates of individual wells on line. (RR)

Response-The Navy agrees with this comment, and this statement has been removed
from the report. The statement was intended to note that the overall downgradient
movement of the Eastern Plume does not appear to be significant over time, and that
existing data do not show increasing concentrations of contaminants in downgradient
wells over time.
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b. Begin discussions with the project Technical Evaluation Group and regulators for
optimization of the Eastern Plume sampling network to determine which sampling points
may be candidates for yearly sampling (as opposed to the current twice per year
sampling), or which points are determined to be redundant and can be eliminated from
the program. In addition, these discussion could also be used to assess if other
monitoring points are needed to track movements of the hotspots areas within the Eastern
Plume.

MEDEP looks forward to discussing this with the Navy, however, at this time, MEDEP
does not believe that there is an excess of wells being monitored at the Eastern Plume,
although through optimization, perhaps several new monitoring wells could replace a few
existing wells. (RR)

Response-The Navy believes this comment is best addressed during technical meetings
rather than in a written format. During technical meetings held in 2003, the Navy
distributed natural attenuation protocols and has been initiating discussions with site
stakeholders regarding the applicability of natural attention at this site. These discussions
are expected to continue, and will involve site stakeholders in the decision-making
process.

19. Section 3.6.2, Extraction System, Page 3-14, 1st Conclusion and Recommendation­
MEDEP agrees with the stated conclusion, and the recommendation that collection of natural
attenuation parameters should be initiated soon. However, before setting a time for
abandoning the groundwater extraction system, a thorough analysis of concentrations versus
time and pumpage history (volumes and locations) needs to be performed, and a consensus
reached among stakeholders that optimization of VOC removal has been achieved and the
point of diminishing returns has been reached. (RR)

Response-The Navy agrees with this comment, and looks forward to discussing it with
site stakeholders in future technical meetings. We anticipate discussions regarding the
overall effectiveness of the remedial system during the December 2003 technical meetings.

20. Section 3.6.2, Extraction System, p.3-14, 2"d Conclusion and Recommendation:

a. " ...However, influent total VOC concentrations have been stable at approximately
50 ~g/L since 1998."

MEDEP cannot relate these figures to EW-02A; please provide the context of and basis
for this statement. (RR)

Response-The sentence will be deleted from this section.

b. "Following the 3-month long plant shutdown between September and November 2001,
VOC influent concentrations did not increase (i.e., no rebound effect was observed
following the cessation of ground-water extraction). The trend graphs for this well and
for MW-311 suggests that a significant mass of VOCs is no longer present in this portion
of the Eastern Plume."
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MEDEP will take this under consideration once the Monitoring Event 20 data are
received. (NR)

Response-No response required.

c. "EW-2A should be considered for decommissioning and/or conversion into a monitoring
point with potential future use as an extraction well, if needed."

EW-02A should not be decommissioned anytime soon. (NR)

Response-The Navy agrees with this comment.

21. Section 3.6.2, Extraction System, p.3-15, 3rd Conclusion and Recommendation­
"EA recommends abandonment of extraction well EW-01 ... "

MEDEP agrees with this conclusion, but cannot agree with the recommendation to
decommission this well unless a suitable replacement well is installed and put into operation.
EW-01 is pumping at a rate of 8 gal/min (Monthly Operations Report for 1-30 November
2002-Ground-Water Extraction and Treatment System), and is the only remedial well near
the southern leading edge of the Eastern Plume. Unfortunately, the radius of drawdown is
relatively small and would not be expected to exert much hydraulic control over plume
movement. However, its pumpage may be important as it is removing approximately 100
IlgIL of VOC, including TCE at nearly one order-of-magnitude higher than its MCUMEG of
5 11gIL. The Navy's suggested action needs to be discussed at the next regular scheduled
conference call or meeting. (MTG)

Response-The Navy agrees that any plans to abandon EW-01 would need to be discussed
with site stakeholders. We would anticipate discussions regarding the overall effectiveness
of the remedial system during the December 2003 technical meetings.

22. Figure 3-1-Providing that errors are not present (see earlier comment 13.b), this map
portrayal of contaminant distribution is very valuable to the reviewer. Please continue to
include this type of figure in each future Eastern Plume report. Can a way be found to show
the full pie diagram for EW-02A? (ED)

Response-The site data are distributed with each annual GIS version. MEDEP is free to
use these data for in-depth analysis that is not included in the Navy version of the Annual
Report.

Comment on Response-It is not clear if a Figure 3-1 will be included in future monitoring
event reports, as requested above. The annual reports are to be eliminated after the 2001
versions and the monitoring event reports are to replace them as a convenience and cost
savings to the Navy, however, it was MEDEP's understanding that similar information in the
annual reports is still to be provided in the monitoring event reports. If this is not the case,
then MEDEP will need to reconsider its concurrence with the elimination of annual reports.

Response-A graphical representation of the distribution of VOCs will be included in future
monitoring event reports.
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23. Appendix A-4, Long-Term Monitoring Trend Results-Graphs for two wells (MW-229A
and MW-NASB-212) show one date where the total VOC value is less than the sum of the
constituent values. Please correct these graphs. (ED)

Response-This is due to the way total VOCs are calculated (i.e., ignoring methylene
chloride and acetone). The graphs will be revised to note that common laboratory
contaminants are not included and, therefore, total VOC numbers do not include these
compounds.

24. Appendix B-3, Navy's Response ofMEDEP Comment 9, 24 July 2002-Upon
re-examination, MEDEP stands by its original statement that the water level measurement for
MW-231A is incorrect in Table 4, and that when corrected, a value of 23.66 feet above sea
level will result. The value of 23.66 feet needs to replace 20.70 feet on Figure 6 in the
Monitoring Event 19 Report, and contours redrawn. (ED)

Response-The field data sheet for MW-231A from Monitoring Event No. 19 was checked
and the correct groundwater elevation is 23.66 ft MSL. The groundwater contour map
(Figure 6) is attached.

Comment on Response-A revised Figure 6 was not received by MEDEP.

Response-EA forwarded Figure 6 to MEDEP on 18 July and 1 August 2003 along with the
response to comments on the 2001 Draft Annual Report. A revised Figure 6 is attached to
this response to comment document.

25. Appendix B-3, Navy's Response ofMEDEP Comment 10,24 July 2002-The Navy's
response says that the revised and updated Table 5 would be included in the 2001 Annual
Report. MEDEP could not find this revised and updated Table. Please correct. (ED)

Response-EA forwarded revised Table 5 to MEDEP on 18 July 2003 along with the
response to comments on the Draft 200 I Annual Report. The revised Table 5 is attached to
this response to comment document.
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TABLE A-3 SUMMARY OF GROUND-WATER SAMPLES COLLECTED FROM THE EASTERN PLUME BETWEEN 30 OCTOBER AND 6
NOVEMBER 2001
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B

MW-105A MW-II04 MW-205 MW-224

Deep Diffusion Low-flow sample Shallow Diffusion Mid-depth Deep Diffusion Deep Diffusion Mid-depth
Sample Sample Diffusion Sample Sample Sample Diffusion Sample

-..-CmnRoundlElement MEG (a) MCL (b)
Total VOC --- --- ND 8 7 7.6 ND 468.8 ND
1 I I-Trichloroethane 200 200 <IV 6 5 5 <IV <IV
I I 2-Trichloroethane 3 5 <IV «1U) «1U) <IV) <1U «IV) <1U
1 I-Dichloroethane 70 --- <IV 2 2 2 <IV 0.8J <IV
1 I-Dichloroethene 7 7 <1U <1U «IV) «IV) <IV .. k4 <IV
I 2-Dichloroethane 5 5 <IV <IV «IV) «IV) <IV «IV) <IV
I 2-Dichloroethene total 70 70 <IV <1U «1U) «IV) <IV 19 <IV
Acetone --- --- <5V <5V 6 6 6 <5V <5V
Benzene 5 5 <IV <IV <IV <1U <IV <IV <IV
Chloroform --- 100 <1U <1U <IV <IV <IV <1U <IV
Chloromethane --- --- <2V <2V <2V <2V <2V <2V <2V
Methylene chloride --- 5 <IV <IV <1U <IV <IV 0.8JB <IV
Tetrachloroethene 3 5 <IV <IV <IV <IV <IV i"<"'.;;·· .. ·Ull ·<"i., <IV
Trichloroethene 5 5 <IV <1U <IV <IV <IV <IV
Xylenes total 600 10,000 <IV <1U <1U 0.6J <IV «IV <IV

MW-225A MW-225A (Dup)

Low-flow sample Shallow Diffusion Mid-depth Deep Diffusion Low-flow sample Shallow Diffusion Mid-depth Deep Diffusion
Sample Diffusion Sample Sample Sample Diffusion Sample Sample

f...~QnmoundlElement MEG (a) MCL (b)
Total VOC --- --- 41.8 31.5 60 57 42.6 56 55.5 55.9
I I I-Trichloroethane 200 200 5 4 8 8 6 7 7 8
I 1 2-Trichloroethane 3 5 «IV) «IV) «IV) «1U) «IV) «IV) «IV) «IV
I 1-Dichloroethane 70 --- <1U) «1U) <IV «IV «IV «IV) 0.5J «IV
I 1-Dichloroethene 7 7 0.8J 0.5J I I 0.6J I I 0.9J
I 2-Dichloroethane 5 5 «1U) <1U) «IV) «IV) «IV) «IV) <IV) <IV)
I 2-Dichloroethene, total 70 70 20 14 27 26 20 26 26 26
Acetone --- --- <5V 3J 3J 3J <5V <5V <5V 4JB
Benzene 5 5 <IV <IV <1U <IV <IV <IV <1U <IV
Chloroform --- 100 <IV <IV <IV <1U <IV <IV <IV <IV
Chloromethane --- --- <2V <2V <2V <2V <2V <2V <2V <2V
Methylene chloride --- 5 <1U <IV <1U <IV <IV <IV <IV <IV
Tetrachloroethene 3 5 2 2 '.';-.: '!';" .-,.1'<>, 3 2 3 3
Trichloroethene 5 5 -i"',,, 1'1 <c''.' '. >11"\ i'V :'..2{ 'cc.' > .., ;\.19· ,,; 14' P:'i·','-:>;' ,'19' .,'" "f'" Ill' " ',"",,· ..;'-::.;11 i'f"

Xvlenes total 600 10000 «IV) «1U) «1U «IV «IV) <IV) «IV) «IV
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TABLE A-3 (CONTINUED) Revised October 2003

MW-229A* MW-230A MW-23IA

Mid-depth Low-flow sample Shallow Diffusion Mid-depth Deep Diffusion Low-flow sample Shallow Diffusion Mid-depth Deep Diffusion
Diffusion Sample Sample Diffusion Sample Sample Sample Diffusion Sample Sample

~p-oundlElement MEG (a) MCL (b)
Total VOC --- --- 1.6 1.9 NO NO NO ND NO NO NO
I I I-Trichloroethane 200 200 I <IV <IV <IV <IV <IV <IV <IV <IV

J.,1,2-Trichloroethane 3 5 <IV <IV <IV <IV <IV <IV <IV <IV <IV
I I-Dichloroethane 70 --- <IV <IV <IV <IV <IV <IV <IV <IV <IV
I I-Dichloroethene 7 7 <IV <IV <IV <IV <IV <IV <IV <IV <IV
I 2-Dichloroethane 5 5 <IV 0.91 <IV <IV <IV <IV <IV <IV <IV
I 2-Dichloroethene, total 70 70 0.61 <IV <IV <IV <IV <IV <IV <IV <IV
Acetone --- --- 7 <5V 4JB <5V <5V <5V <5V 4JB 5B
Benzene 5 5 <IV <IV <IV <IV <IV <IV <IV <IV <IV
Chloroform --- 100 <IV <IV <IV <IV <IV <IV <IV <IV <IV
Chloromethane --- --- <2V <2V <2V <2V <2V <2V <2V <2V <2V
Methvlene chloride --- 5 <IV <IV <IV <IV <IV <IV <IV <IV <IV
Tetrachloroethene 3 5 <IV <IV <IV <IV <IV <IV <IV <IV <IV
Trichloroethene 5 5 <IV I <IV <IV <IV <IV <IV <IV <IV
Xvlenes total 600 10,000 <IV «IV) <IV <IV <IV <IV <IV <IV <IV

MW-23IB* MW-303

Low-flow sample Shallow Diffusion Mid-depth Deep Diffusion Low-flow sample Shallow Diffusion Mid-depth Deep 0 iffusion
Sample Diffusion Sample Sample* Sample Diffusion Sample Sample

f___~.!!!p-oundlElement MEG (a) MCL (b)
Total VOC --- --- ND NO NO 53 ND 3 NO NO
I I I-Trichloroethane 200 200 <IV <IV <IV 18 <IV <IV <IV <IV

.-11,2-Trichloroethane 3 5 <IV <IV <IV <IV <IV <IV <IV <IV
I I-Dichloroethane 70 --- <IV <IV <IV «IV) <IV <IV <IV <IV
I I-Dichloroethene 7 7 <IV <IV <IV I <IV <IV <IV <IV
1 2-Dichloroethane 5 5 <IV <IV <IV «IV <IV <IV <IV <IV
I 2-Dichloroethene total 70 70 <IV <IV <IV 7 <IV <IV <IV <IV
Acetone --- --- 31 8 <5V <5V <5V 16 41 <5V
Benzene 5 5 <IU <IV <IV <IV <IV «IV) <IV <IV
Chloroform --- 100 <IV <IU <IV <IV <IV «IV) <IV <IU
Chloromethane .-- --- <2U <2U <2U <2U <2U 1J <2V <2U
~ylene chloride --- 5 <IV <IU <IV <IV <IV IB <IV <IU
Tetrachloroethene 3 5 <IU <IU <IV '.';:6';' ,'J>';:h <IV <IV) <IV <IV
Trichloroethene 5 5 <IV <IV <IV :j;'::"~' ·c...·i >;. <IV «IV) <IV <IU
Xylenes, total 600 10,000 <IV «IU <IV «IV <IV 2 <IV <IU

*Note: As per the 4 February 2003 MEDEP comments, it is believed that
the reported analytical data for MW-229A, mid-depth diffusion sample
and MW-231 B, deep diffusion sample, should be switched.
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TABLE A-3 (CONTINUED)

MW-305 MW-306 MW-308

low-flow sample Shallow Diffusion Mid-depth Deep Diffusion Deep Diffusion Shallow Diffusion Mid-depth Deep Diffusion
Sample Diffusion Sample Sample Sample Sample Diffusion Sample Sample

~Round/Element MEG (a) MCl (b)

Total VOC --- --- ND NO ND ND 257 ND ND ND
I I I-Trichloroethane 200 200 <IV <IV <1U <IV t20 <ILr <IV <IV
I I 2-Trichloroethane 3 5 <IV <IV <IV <1U «IV <IV <IV <IV
I 1-Dichloroethane 70 --- <1U <IV <IV <IV 13 <IV <IV <IV
I 1-Dichloroethene 7 7 <1U <IV <IV <1U 7 <IV <IV <IV
1 2-Dichloroethane 5 5 <IV <IV <IV <1U «IV) <IV <IV <IV
1 2-Dichloroethene total 70 70 <IV <1U <1U <1U 51 <IV <1U <1U
Acetone --- --- <5V) 41 7 <5V <5V) 88 68 7
Benzene 5 5 <IV <1U <IV <IV «IV) «IV) «IV) «1U
Chloroform --- 100 <IV <IV <1U <IV 6 «IV) «IV) «IV)
Chloromethane --- --- <2V <2V <2V <2V «2V) «2V) «2V) «2V)
Methylene chloride --- 5 <IV <IV <1U 0.6JB IB 48 0.618 0.518
Tetrachloroethene 3 5 <tV <IV <IV <IV <IV <IV <IV <IV
Trichloroethene 5 5 <IV <IV <IV <IV pi: <IV <IV <IV
Xylenes total 600 10,000 <1U <1U <IV <IV <IV <1U <IV <ILr

MW-308 MW-308 (Dup) MW-309B MW-311 _ MW-311 (Dup) MW-313

low-flow sample low-flow sample low-flow sample Mid-depth Deep Diffusion Deep Diffusion Mid-depth Deep Diffusion
Diffusion Sample Sample Sampte Diffusion Sample Sampte

~Round/Element MEG (a) MCl (b)

Total VOC --- --- ND ND ND ND 314 298 6 6
I I I-Trichloroethane 200 200 <IV <IV <tV <IV 170 160 «IV «IV)
~L2-Trichloroethane 3 5 <IV <IV <IV <1U «IV) «1U) «IV) «tV)

I 1-Dichloroethane 70 --- <IV <IV <IV <IV 13 t2 4 4
I I-Dichloroethene 7 7 <IV <IV <1U <IV !'E:·':·"ct· 3.4'>- [.(-/o'::'Y3'3'\ ,i, 2 2
I 2-Dichloroethane 5 5 <tV <IV <1U <1U I I <1U «IV
I 2-Dichloroethene total 70 70 <tV <IV <1U <1U 9 10 <IV «IV)
Acetone --- --- <5V <5V <5V <5V 31 <5V <5V 31
Benzene 5 5 <IV <IV <IV <1U <IV <IV <IV <IV
Chloroform --- 100 <IV <IV <IV <ILr <IV <1U <IV <IV
Chloromethane --- --- <2V <2V <2V <2V <2V <2V <2V <2V
Methvlene chloride --- 5 <IV <1U <1U <IV <IV <IV <IV <IV
Tetrachloroethene 3 5 <IV <IV <1U <IV 12:;;'( ,J: k,. ;'",<::;,11 .L <IV <1U
Trichloroethene 5 5 <IV <IV <IV <1U 1"- -" .6~ ~. :'''.-'' ~-6' , <IV <IV
Xvlenes total 600 10,000 <IV <1U <IV <IV <1U «IV <IV <IV
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TABLE A-3 (CONTINUED)

MW·313 MW-318 MW·319 MW-330

low-flow sample Sl]allow Diffusion low-flow sample Shallow Diffusion Mid-depth Deep Diffusion Deep Diffusion Deep Diffusion
Sample Sample Diffusion Sample Sample Sample Sample

~p-oundfElement MEG (a) MCl (b)

Total VOC --- --- 10 NO NO NO NO NO 55.7 NO
1 I I-Trichloroethane 200 200 «IV) <IV <IV <IV <IV <IV 0.7J <IV
I I 2-Trichloroethane 3 5 «IV) <IV <IV <IV <IV <IV <IV <IV
I I-Dichloroethane 70 --- 6 <IV <IV <IV <IV <\V <IV <IV
I I-Dichloroethene 7 7 4 <IV <1U <IV <IV <1U <IV <IV
I 2-Dichloroethane 5 5 <1U <IV <IV <IV <1U <IV <IV <IV
I 2-Dichloroethene total 70 70 <IV <IV <IV <IV <IV <IV 4 <IV
Acetone --- --- <5V 4J <5V 3JB <5V 6B <5V 6
Benzene 5 5 <IV <IV <IV <1U <1U «IV) <IV <1U
Chloroform --- lOa <IV <IV <IV <1U <1U «IV) <IV <IV
Chloromethane --- --- <2V <2V <2V <2V <2V <2V <2V <2V
Methylene chloride --- 5 <IV <IV <IV <1U <1U 0.8JB 0.7JB <1U
Tetrachloroethene 3 5 <IV <IV <IV <1U <IV <1U .",:j' a ,'10'. <1U
Trichloroethene 5 5 <IV <IV <IV <1U <1U <IV lil' AI 11 >C:'!' <IV
Xylenes total 600 10 000 <IV <IV <IV <IV <IV <IV <IV <1U

MW-330 MW-331 MW-331 (Oup) MW-332 MW-332 (Oup) MW-333

low-flow sample Shallow Diffusion Mid-depth Mid-depth Mid-depth Mid·depth Mid·depth Deep Diffusion
Sample Diffusion Sample Diffusion Sample Diffusion Sample Diffusion Sample Diffusion Sample Sample

~p-oundfElement MEG (a) MCL (b)

Total VOC --- --- NO NO NO 1,336 1,678 55 46 4
I I I-Trichloroethane 200 200 <IV <IV <\V ;;~;,.3,§e,;!1.501)\;fF'·; ,ii;;:H<OOOI)lliU~! 32 26 «IV)
I I 2-Trichloroethane 3 5 <IV <IV <IV «1U) «IV) «\V) <IV) «IV)
I I-Dichloroethane 70 --- <1U <IV <IV 34 34 2 2 3
I I-Dichloroethene 7 7 <IV <IV <IV 4 3 I
I 2-Dichloroethane 5 5 <IV <IV <IV <IV <IV «IV) <1U) «IV)
I 2-Dichloroethene total 70 70 <IV <IV <1U %.r;!,·;:t)'.J:.S-O'liS;li s~TI-:V~~4~i::\l80;'~f£t;; 2 2 «\V)
Acetone --- --- 3J 8 4J 3J 4J <5V 5JB 3J
Benzene 5 5 <IV <IV <1U 0.8JB 0.6JB <IV «IV) <IV
Chloroform --- lOa <IV <\V <IV «\V) <1U <1U <1U) <1U
Chloromethane --- --- <2V <2U <2V «2V) «2V) <2V «2V <2V
Methylene chloride --- 5 <IV <IV <1U 0.8JB 0.8JB <IV 0.9JB <IV
Tetrachloroethene 3 5 <1U <IV <1U ric;;';";,·;> ;...;, IV" ;?fc. \ I <IV
Trichloroethene 5 5 <IV <IV <IV iiI) i\"O()";/· ',f/!)4lUJ (P! "',s'fR"51lf }S <1U
Xylenes total 600 10,000 <IV <IU <IV <1U) «\V «1U <1U <IV
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TABLE A-3 (CONTINUED)

MW-333 MW-334 MW-NASB-212

Low-flow sample Shallow Diffusion Mid-depth Low-flow sample Shallow Diffusion Mid-depth Deep Diffusion Shallow Diffusion
Sample Diffusion Sample Sample Diffusion Sample Sample Sample

ComnoundlElement MEG (a) MCL (b)

Total VOC --- --- 8 I 4 I ND 0.7 ND 7.7
1 I I-Trichloroethane 200 200 «1U <IV) «IU) «IU) <IU «IU) <IU <IV
I I 2-Trichloroethane 3 5 «IU) «IV) «IV) «IV) <IU «IV) <IV <IV
I 1-Dichloroethane 70 --- 5 I 3 I <IV 0.7J <IV <IV
1 I-Dichloroethene 7 7 3 <IV I <IV <IV <IU <IV <IV
I 2-Dichloroethane 5 5 <IV <IV <IV) <1U <IV <IU <IV <IV

I 2-Dichloroethene total 70 70 <1U <IV <IV) <IV <IV <IV) <IV 0.7J
Acetone --- --- <5V <5V 4J <5V 3J 8 <5V <5V
Benzene 5 5 <IU <IV <IV <IV <IV «IV) <IV <IV
Chloroform --- lOa <1U <1U <IV <IV <IV «IU) <IU <IV
Chloromethane --- --- <2V <2V <2V <2V <2V «2V) <2V <2V
Methylene chloride --- 5 <IV <IV <IV 0.9JB <IU IB <IV 0.6JB
Tetrachloroethene 3 5 <IV <IV <1U <IV <IV <IV <IV <IV)
Trichloroethene 5 5 <IV <IU <IV <IV <IU <IV <IV) but .~. ,?

Xylenes total 600 10,000 <IV <IV <IV <1U <IU <IV <IV) <IU)

P-I06 P-III P-132

Low-flow sample Low-flow sample Low-flow sample Shallow Diffusion Mid-depth Deep Diffusion
Sample Diffusion Sample Sample

ComooundlElement MEG (a) MCL (b)

Total VOC --- --- 3,347 ND ND ND ND ND
I 1 I-Trichloroethane 200 200 r~, (,'>2;100.1> ••. i~;i <IV <IV <IV <IU <IV
I I 2-Trichloroethane 3 5 I <IU <IV <IV) <IV <IU
I I-Dichloroethane 70 --- 51 <IV <IV <IV) <IV <IV
I I-Dichloroethene 7 7 ;t{hh"!:iSOI) .•·?rt <IU <IV <IV) <IU <IV
I 2-Dichloroethane 5 5 <IV) <IU <IV <IV <IV <IV
I 2-Dichloroethene total 70 70 21 <IV <IU <IV) <IU <IV
Acetone --- --- «5u) <5V <5V 7 4J 7
Benzene 5 5 «1U) <IV <IU «IV) «IU) <IV
Chloroform --- lOa 1J <IV <IV «IU) «IV) <IV
Chloromethane --- --- <2V <2V <2V «2V) «2V) <2V
Methylene chloride --- S <IV <IV <1U 0.618 0.518 <IV
Tetrachloroethene 3 5 ./ »T " <IV <IV <IV) <IV) <IV
Trichloroethene 5 5 y ::' <IV <IU <IV <IU <IV
Xylenes, total 600 . 10,000 <IV <IV <IV <IV <IU <IU
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TABLE A-3 (CONTINUED)

(a) MEG (Maximum Exposure Guideline) obtained from State of Maine Department of Human Services Maximum Exposure
Guidelines, memorandum dated 23 October 1992. Dashes (---) indicate compound has no applicable MEG.
(b) MCL (Maximum Contaminant Level) obtained from 40 CFR Parts 141 and 142 (U.S. EPA 1998). Dashes (---) indicate compound has no applicable MCL.

NOTE:
Units are micrograms per liter (/lg/L).
Total VOC calculation does not include common laboratory contaminants (Acetone or Methylene Chloride) or VOCs detected in the Field Blank.
U = Not detected. Sample quantitation limits are shown as «__U).
D = Concentration from a secondary dilution.
J = Estimated concentration.
B = Compound detected in associated method blank.
Only those analytes detected in at least one of the samples, and chemicals of concern listed in the Final Long-Term Monitoring Plan (EA 1999b), are shown on this table.
Concentrations highlighted with gray and bold type denote exceedance of MEG or MCL.
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EA Engineering, Science, and Technology, Inc.

proje".296.0047
Table 5R, Page 1 of 10

November 2003

TABLE5R GROUNDWATER EXTRACTION FLOW RATE AND RUNTIME SUMMARY, 1 JANUARY -31 DECEMBER 2001
GROUND-WATER EXTRACTION AND TREATMENT SYSTEM (BUILDING 50) .

I DATE

I 111/01 I 112101 I 113/01 I 114/01 I 115101 I 116101 I 1n101 I 118/01 I 119/01 I 1110/01 I 1111/01 I 1112101 I 1113/01 I 1114/01 I 1115101 I 1116/01

EW-l
Flow rate (gpm) 3 3 3 3 3 3 3 3 0 3 3 3 3 3 3 3
Run time (hours) 24 24 24 24 24 24 24 15 0 12.5 23.75 24 24 21 24 21.25

EW-2A
Flow rate (gpm) 20 20 20 20 20 20 20 20 0 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 24 24 15 0 12.5 23.75 24 24 21 24 21.25

EW-4
Flow rate (gpm) 18 18 18 18 18 18 18 18 0 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 24 24 15 0 12.5 23.75 24 24 21 24 21.75

EW-S
Flow rate (gpm) 8 8 8 8 8 0 0 0 0 0 0 0 0 0 0 0
Run time (hours) 24 24 24 24 12 0 0 0 0 0 0 0 0 0 0 0

EW-SA
Flow rate (gpm) 0 0 0 0 0 0 0 0 0 4.5 4.5 4.5 4.5 4.5 4.5 '4.5
Run time (hours) 0 0 0 0 0 0 0 0 0 12.5 23.75 24 23 21 19 21.75

I DATE
I 1117/01 I 1118/01 I 1119/01 I 1120/01 I 1121101 I 1122101 I 1123/01 I 1124/01 I 1125101 I 1126/01 I 1127101 I 1128/01 I 1129/01 I 1130/01 I 1/31/01 I

EW-l
Flow rate (gpm) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 22.5 24

EW-2A
Flow rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 22.5 24

EW-4
Flow rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 22.5 24

EW-S
Flow rate (gpm) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Run time (hours) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

EW-SA
Flow rate (gpm) 4.5 2.5 2.5 2.5 0 2.5 2.5 4 4 4 4 4 4 4 4
Run time (hours) 19.5 18 19 13 0 14 13.5 24 24 24 24 24 24 22.5 24

I NOTE: EW-5 was taken out of service on 8 January 2001 and was decommissioned on 17 January 2001. EW-5A was brought online on 10 January 2001. I

Naval Air Station
Brunswick, Maine

Monitoring Event 19 Report - October/November 2001
for Sites 1 and 3 and Eastern Plume



EA Engineering, Science, and Technology, Inc.
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November 2003

I DATE
I 2/1101 I 2/2/01 I 2/3/01 I 2/4/01 I 2/5101 I 216/01 I 2n101 I 2/8/01 I 219/01 I 2/10/01 I 2/11101 I 2/12/01 I 2113/01 I 2/14/01 I 2/15101

EW-l
Row rate (gpm) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Run time (hours) 24 24 24 24 24 19.5 16 20.5 19.5 17 24 24 24 24 24

EW-2A
Row rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 19.5 16 20.5 19.5 16 24 24 24 24 24

EW-4
Row rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 19.5 16 20.5 19.5 16 24 24 24 24 24

EW-SA
Row rate (gpm) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 6 6 6 6 6 6 6 6
Run time (hours) 24 24 24 24 24 19.5 16 20.5 19.5 16 24 24 24 24 24

I DATE
I 2/16/01 I 2/17/01 I 2/18/01 I 2/19/01 I 2/20/01 I 2121/01 I 2122/01 I 2/23/01 I 2n4/01 I 2n5101 I 2n6/01 I 2ml01 I 2/28/01 I

EW-l
Row rate (gpm) 3 3 3 3 3 3 3 3 3 3 3 3 3
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24

EW·2A
Row rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-4
Row rate (gpm) 18 18 18 18 18 18 18 18 18 18 . 18 18 18
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-SA
Row rate (gpm) 7 7 7 8 9 9 9 9 9 9 10 8 8
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24

Naval Air Station

Bruns. Maine
Monitoring Event 19 Report - OctoberlNovember 2001

for Sites 1 and 3 and.n Plume
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DATE

3/1101 I 312101 I 313/01 I 3/4/01 I 3/5101 I 3/6/01 I 3nJOI I 3/8/01 I 3/9/01 I3/10/01 I 3/11/01 I 3112101 I 3113/01 I 311~/0 I 3115/01 I 3/16101

EW-l
How rate (gpm) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-2A
How rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-4
How rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-SA
How rate (gpm) 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

DATE

3/17/01 I3/18/01 I3/19/01 I312~/0 I 3121101 I 3122101 I 3/23/01 I3/24/01 I 3125/01 I 3126101 I 3127101 I 3128101 I 3129/01 I 3/3~/0 I3/31/01 I
EW-l

How rate (gpm) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-2A
How rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-4
How rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-SA
How rate (gpm) 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

Naval Air Station
Brunswick, Maine

Monitoring Event 19 Report - October/November 2001
for Sites 1 and 3 and Eastern Plume
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I DATE
I 4/1101 I 412101 I 413/01 I 4/4/01 I 4/5101 I 416101 I 4mOl I 4/8/01 I 4/9/01 I 4/10/01 I 4/11/01 I 4/12101 I 4113101 I 4114/01 I 4/15101

EW-l
Flow rate (gpm) 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-2A
Flow rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-4
Flow rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-SA
Flow rate (gpm) 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

I DATE
I 4116/01 I 4117101 I 4118/01 I 4119/01 I 4/20/01 I 4/21101 I 4/22101 I 4123/01 I 4/24/01 I 4/25101 I 4/26101 I 4/27/01 I 4/28101 I 4/29/01 I 4/30/01

EW-l
Flow rate (gpm) 2 2 2 2 2 2 2 2 0 0 0 0 0 0 0
Run time (hours) 24 24 24 24 24 24 24 13 0 0 0 0 0 0 0

EW·2A
Flow rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 20 24 24 24

EW-4
Flow rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 20 24 24 24

EW·SA
Flow rate (gpm) 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 20 24 24 24

I NOTE: EW-l was not operational from 24 to 30 Apri12001 due to pump replacement and restricted access to the Weapons Compound. I

Naval Air Station

Bruns. Maine
Monitoring Event 19 Report - OctoberlNovember 2001
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DATE
5/l/01 I 5/2/01 I 5/3/01 I 5/4/01 I 515/01 I 516101 I 5mOl I 5/8/01 I 519/01 I5/10/01 I 5111101 I5/12/01 I 5113/01 I5/1~/0 I5115/01 I5/16101

EW-l
Flow rate (gpm) 0 0 0 0 0 0 0 0 6 6 6 6 6 6 6 6
Run time (hours) 0 0 0 0 0 0 0 0 24 24 24 24 24 24 24 24

EW-2A
Flow rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW-4
Flow rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18

Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

EW·SA
Flow rate (gpm) 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

DATE
5117/01 I5118101 I5119/01 I 5/2~/0 I 5121101 I 5122/01 I 5123/01 I5124/01 I5125101 I 5126/01 I 5/27/01 I 5/28/01 I 5129101 I 5/3~/0 I 5/31/01 I

EW-I
Flow rate (gpm) 6 6 6 6 8 8 8 8 8 8 8 8 8 8 8
Run time (hours) 24 24 24 24 24 23.5 24 24 24 24 24 23 24 23.5 23.25

EW-2A
Flow rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 23.5 24 24 24 24 24 23 24 23.5 23.25

EW-4
Flow rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 23.5 24 24 24 24 24 23 24 23.5 23.25

EW-SA
Flow rate (gpm) 8 8 8 8 8 8 8 8 8 8 8 8 10 10 10
Run time (hours) 24 24 24 24 24 23.5 24 24 24 24 24 23 24 23.5 23.25

I NOTE: From 1 to 8 May 2001, extraction well EW-1 was being re-deve10ped following replacement of the pump and pump piping. I

Naval Air Station
Brunswick, Maine

Monitoring Event 19 Report - OctoberlNovember 2001
for Sites 1 and 3 and Eastern Plume
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November 2003

I DATE
I 6/1101 I 6/2/01 I 6/3/01 I 6/4/01 I 6/5/01 I 6/6/01 I 6n101 I 6/8/01 I 6/9/01 I 6/10/01 I 6/11101 I 6/12101 I 6/13/01 I 6/14/01 I 6/15/01

EW-l
Flow rate (gpm) 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Run time (hours) 24 24 24 24 24 24 24 24 24 24 19 24 24 24 24

EW-2A
Flow rate (gpm) 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
Run time (hours) 24 24 24 24 24 24 24 24 24 24 19 24 24 24 24

EW-4
Flow rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 24 24 24 24 24 19 24 24 24 24

EW·SA
Flow rate (gpm) 12 12 12 12 12 12 12 12 12 12 12 12 12 12 10
Run time (hours) 24 24 24 24 24 24 24 24 24 24 19 24 15.5 15 24

I DATE
I 6116/01 I 6/17/01 I 6118/01 I 6119/01 I 6120/01 I 6/21/01 I 6/22101 I 6/23/01 I 6124101 I 6/25101 I 6/26/01 I 6127/01 I 6128/01 I 6/29101 I 6/30101

EW-l
Flow rate (gpm) 8 8 8 8 8 8 8 8 8 8 8 10 10 10 10
Run time (hours) 24 24 24 24 15 15.75 24 24 24 24 24 23 ~4 22.5 24

EW·2A
Flow rate (gpm) 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
Run time (hours) 24 24 24 24 15 15.75 24 24 24 24 24 23 24 22.5 24

EW-4
Flow rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 21 21 21 21
Run time (hours) 24 24 24 24 15 15.75 24 24 24 24 24 23 24 22.5 24

EW-SA
Flow rate (gpm) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Run time (hours) 24 24 24 24 IS 15.75 24 24 24 24 24 23 24 22.5 24

Naval Air Station
Bruns.Maine

Monitoring Event 19 Report - OctoberlNovember 2001
for Sites 1 and 3 andE. Plume
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November 2003

I DATE
I 7/1101 I 7/2101 I 713/01 I 7/4/01 I 7/5/01 I 7/6/01 I ?n/Ol I 7/8/01 I 7/9/01 I 7/10/01 I 7/11101 I 7112101 I 7113/01 I 7114/01 I 7115/01 I 7116/01

EW-l
Row rate (gpm) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Run time (hours) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

EW-2A
Row rate (gpm) 20 0 0 0 0 0 0 0 20 20 20 20 20 20 20 20
Run time (hours) 24 0 0 0 0 0 0 0 14.5 24 24 24 23.5 24 24 24

EW-4
Row rate (gpm) 18 0 0 0 0 0 0 0 18 18 18 18 18 18 18 18
Run time (hours) 24 0 0 0 0 0 0 0 14.5 24 24 24 23.5 24 24 24

EW-SA
Row rate (gpm) 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Run time (hours) 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I DATE
I 7/17/01 I 7/18101 I 7/19/01 I 7120/01 I 7121101 I 7122101 I 7123/01 I 7124/01 I 7125/01 I 7/26/01 I 7/27/01 I 7128/01 I 7/29/01 I 7130/01 I 7/31101 I

EW·l
Row rate (gpm) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Run time (hours) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

EW·2A
Row rate (gpm) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 23.5 24

EW-4
Row rate (gpm) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Run time (hours) 24 24 24 24 24 24 24 24 24 24 24 24 24 23.5 24

EW-SA
Row rate (gpm) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Run time (hours) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Naval Air Station
Brunswick, Maine

Monitoring Event 19 Report - Octobyr/November 2001
for Sites 1 and 3 and Eastern Plume
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November 2003

I DATE
I 8/1/01 I 812101 I 8/3/01 I 8/4/01 I 8/5/01 I 8/6/01 I 8mOl I 8/8/01 I 8/9/01 I 8/10/01 I 8/11/01 I 8/12/01 I 8/13/01 I 8/14/01 I 8/15/01 I 8/16/01

EW-l
Flow rate (gpm) 0 0 0 0 0 0 0 0 9.0 0 0 0 0 0 0 0
Run time (hours) 0 0 0 0 0 0 0 0 7.5 0 0 0 0 0 0 0

EW-2A
Flow rate (gpm) 20 20 20 20 20 17 17 17 17 17 17 17 17 16 17 16
Run time (hours) 24 24 24 24 24 24 24 23.5 23.5 24 24 24 23.5 24 24 24

EW-4
Flow rate (gpm) 18 18 18 18 18 21 24 23 22 22 22 22 22 22 22 22
Run time (hours) 24 24 24 24 24 24 24 23.5 23.5 24 24 24 23.5 24 24 24

EW-SA
Flow rate (gpm) 0 0 0 0 0 0 0 7 7 10 10 10 10 10 10 10
Run time (hours) 0 0 0 0 0 0 0 23.5 23.5 24 24 24 12.25 14.25 24 24

DATE
8/17/01 I8/18/01 I8/19/01 I 8120/01 I 8/21101 I 8122/01 I 8123/01 I812~/0 I8/25/01 I 8/26/01 I 8/27/01 I 8/28/01 I 8129/01 I 8/30/01 I 8/31/01 I

EW-l
Flow rate (gpm) 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6
Run time (hours) 0 0 0 0 0 0 0 0 0 0 0 0 0 23 24

EW-2A
Flow rate (gpm) 17 17 17 16 16 16 16 16 16 16 17 16 16 17 17
Run time (hours) 24 24 24 24 24 24 23.5 24 24 10.9 24 24 23.5 24 24

EW-4
Flow rate (gpm) 21 21 21 21 21 21 21 22 21 21 21 22 22 22 22
Run time (hours) 24 24 24 24 24 24 23.5 24 24 10.9 24 24 23.5 24 24

EW-SA
Flow rate (gpm) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Run time (hours) 24 24 24 24 24 24 23.5 24 24 10.9 24 24 23.5 24 24

I NOTE: EW-I was off until 29 August 2001 due to high iron content causing rapid filter clogging; restarted at reduced flow rate on 29 August 2001. I

Naval Air Station
Brunswick, Maine

Monitoring Event 19 Report - OctoberfNovember 2001
for Sites 1 and 3 and E. Plume
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November 2003

1 DATE
I 9/1/01 I 9/2101 I 9/3/01 1 9/4/01 I 9/5/01 I 9/6/01 I 9nJOI I 9/8/01 I 9/9/01 I 9/10/01 I 9/11/01 1 9/12101 I 11/13/01 I 11/14/01 1 III I5/01

EW-l
How rate (gpm) 6 6 6 6 10 10 9 9 9 9 9 0 10 10 0

Run time (hours) 24 21.75 24 23.75 23.75 24 24 24 24 24 11.32 0 2.35 5.50 0

EW-2A
How rate (gpm) 17 17 17 17 17 17 17 17 17 17 17 0 16 16 16

Run time (hours) 24 21.75 24 23.75 23.75 24 24 24 24 24 11.32 0 11.85 23.75 24

EW-4
How rate (gpm) 22 22 22 22 22 22 21 21 21 22 22 0 22 22 22

Run time (hours) 24 21.75 24 23.75 23.75 24 24 24 24 24 11.32 0 11.85 23.75 24

EW-5A
How rate (gpm) 10 10 10 10 10 10 10 10 10 10 10 0 10 10 10
Run time (hours) 24 21.75 24 23.75 23.75 24 24 24 24 24 11.32 0 11.85 23.75 24

I DATE
I 11116/01 111/17/01 111/18/01 111/19/01 I 11120101 1 11121/01 1 11122101 1 II123/0I I 11124/01 I 11125101 111126/01 I 11/27/01 I II128/01 I II129/01 I 11130/01

EW-l
How rate (gpm) 0 0 0 9 9 9 9 9 9 9 9 9 9 9 9
Run time (hours) 0 0 0 15.33 23.75 24 24 24 24 24 24 24 24 24 24

EW-2A
How rate (gpm) 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Run time (hours) 24 24 24 24 23.75 24 24 24 24 24 24 24 24 24 24

EW-4
How rate (gpm) 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22

Run time (hours) 24 24 24 24 23.75 24 24 24 24 24 24 24 24 24 24

EW-5A
How rate (gpm) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Run time (hours) 24 24 24 24 23.75 24 24 24 24 24 24 24 24 24 24

NOTE: Plant shut down at 1119 on II September 2001 until further notice by direction of Tony Williams. Plant restarted on 13 November 2001.

Naval Air Station
Brunswick, Maine

Monitoring Event 19 Report - October/November 2001
for Sites 1 and 3 and Eastern Plume
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November 2003

I DATE
11211101 1 1212101 1 12/3/01 I 1214/01 1 1215/01 I 1216/01 I I2!7/01 1 12/8/01 1 1219/01 I 12110/01 I 12111/01 I 12/12/01 I 12113/01 I 12114/01 1 12115/01 I 12116/01

EW-l
Flow rate (gpm) (a) (a) 9 9 (a) 9 9 (a) (a) 9 9 9 9 9 (a) (a)
Run time (hours) 24 24 24 23.5 24 24 24 24 24 24 24 23 24 24 24 24

EW-2A
Flow rate (gpm) 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Run time (hours) 24 24 24 23.5 24 24 24 24 24 24 24 23 24 24 24 24

EW-4
Flow rate (gpm) 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22
Run time (hours) 24 24 24 23.5 24 24 24 24 24 24 24 23 24 24 24 24

EW-SA
Flow rate (gpm) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Run time (hours) 24 24 24 23.5 24 24 24 24 24 24 24 23 24 24 24 24

I DATE
112/17/01112118/01112/19/01 112120/01 I 12121101 I 12122/01 I 12/23/01 1 12124/01 1 12125/01 I 12/26/01 I 12/27/01 I 12/28/01 1 12129/01 I 12130/01 1 12131101 I

EW-l
Flow rate (gpm) 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Run time (hours) 24 24 24 24 23.75 24 24 24 24 24 24 24 24 24 24

EW-2A
Flow rate (gpm) 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Run time (hours) 24 24 24 24 23.75 24 24 24 24 24 24 24 24 24 24

EW-4
Flow rate (gpm) 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22
Run time (hours) 24 24 24 24 23.75 24 24 24 24 24 24 24 24 24 24

EW-SA
Flow rate (gpm) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Run time (hours) 24 24 24 24 23.75 24 24 24 24 24 24 24 24 24 24

Naval Air Station

Brun., Maine
Monitoring Event 19 Report - OctoberlNovember 2001

for Sites 1 and 3 and.n Plume
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Appendix B.I

Inorganics and Volatile Organic Compound
Groundwater Concentrations Above

State Maximum Exposure Guidelines/
Federal Maximum Contaminant Levels

Sites 1 and 3
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Appendix B.3

Long-Term Monitoring Trend Results
Sites 1 and 3

• Extraction Well Data (EW)
• Leachate Sediment Data (LT)
• Groundwater Data (MW)
• Stream Sediment Data (SED)
• Leachate Seep Data (SEEP)
• Extraction System Influent - Sites 1 and 3
• Surface Water (SW)
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Figure 6 of 171



Sample Location:

LT-Ol
Chemicals of concern: Inorganics

- 1200,----------------------e-------,

Sites 1 & 3
Sediment

-~Arsenic

1000

800
c
E

;
600

~
~

U
400

200

~ ~ ~ ~ '" '" '" '" ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ C> C> C> C>

~
0; 0; 0;

~
~ ~

~ ~ $ ~ ~ '!: ~ ~ ~ ~ ~ ~ ~ '!: ~ ~ ~ ~
C> C> C>;a a; a; '" .., ;a a;

~ ;; ;a a; ~
.., ;a ;a a; '" ;a g '"C> C> C> C> C> C> C> C> C> C> C> C> C> C> C> C> C> C> C> C>

Sample Date

- -. - - Cadmium

.. Chromium

• Coppu

--+ Lead

.. ~ick~1

_ . .0- Vaudrum

~z.;nc

Anal)'1C COllccntralloos less than the sample: (\etectlon limit an:: p10ned as zero concenlrnlton on IhlS chan.
Sltmpk conccnmmon UTlI" lfl&IKa

Figure 1 or 171

--------

Sample Location:

LT-Ol
Chemicals of concern: lnorganics

20000

18000

16000

14000
c
E IlOOO
~

~
10000

c 80000
u

6000

4000

2000

Sample Dare
Anlllytc concenlrallons less than the sample dctttlLoo hmll m plotted as zero conccntrauon on thiS chan..

Sites 1 & 3
Sediment

~M.ng.Due

Figure 8 or 171
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Sample Location:

LT-Ol
Chemicals ofconcem: Volatiles

1800

1600

1400

= 1200
.=!

e 1000

~
800"=0

u
600

400

200

Sample Date
Analytc Conc:entI"lllIOflS less than the sample delc<:llon limit are p10Ued as zero concentration on this chart.

Sample Location:

LT-02
Chemicals of concern: Inorganics

70

60

50

=.g
40

~
C
~ 30=0u

20

10

Sample Date
Anal)'!c concentrations less than the: sample detccUOfl limit an: ploncd as zero concentra1lon on thiS cIwt.

Sites 1 & 3

Sediment

~-TOf.IVOC

• l,I):.2-Tetratblorotthane

• Xylenes, lolal

TOl.I VO(' IS the sum oflll detl:c1Cd VOC eU1t'p1
Melhylenc Chlonde Inc! Acelmlc..

Sunph: concentnllon umts; I'JfKI

Fi~90f 171

Sites 1 & 3
Sediment

~Ar1e:Dk

-. - Cadmium

• Chromium

• Copper

..... Lead

Me:n::ury

" Nickel

_.<)- , Vanadium

~ZJnc

Simple conccntrlllGn units matKa

FI~ IOof 171



Sample Location:

LT-02
Chemicals of concern: Jnorganics

Sites 1 & 3
Sediment

1600

1400

IZoo

c 1000

~
C 800
~
;

600u

400

ZOO

~Manganu"

Sample Date
Analyle eoncentratlons less than the sample detcclLon lunll are p10llCd liS zero concentration on this chan.

Sample Location:

LT-02
Chemicals ofconcern: Volatiles

Sample eonccnTl'llhOn unlfS: me!Kl

Figure II or 171

Sites 1 & 3
Sediment

1Z0 r----------------------------,

100

80

60

40

ZO

Sample Date
AnRiyte concentrations less than the sample detectlon limit an: JM0lted as zero concentratlon on thlS chllr1

---0-- Tota. VOC

--.-- 1,1,2.2-Tetrat:hloroethIM

• Xylenes. total

TOlDl VOC 1$ the sum of,ll dctee.led VOC e;(cqll
Mrthylenc Chlonde end Acelone

Sample conccnlTlllon units folJlK&

Figure 12 of 171
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Sample Location:

LT-03
Chemicals ofconeem: Volatiles

- 3000 r----------------------------,

2500

2000
c
2
E
~

1500
c
0u

1000

500

0
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '" '" '" '" 0 g 0 0

~
;;;

~ ~~ '" ~ '" ~ '" ~ ~ ~ '" ~ ~ ~ ~ ~ ~ ~ '" '" '" 0 0 0

'" :'! '" '" '" '" '" ;;; '" '" :'! '" ~0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sites l & 3
Sediment

-v-Total VOC

- -.- - 1,1 ,2,2.Teb'"Khloroelhane

• Xytenes. rotal

Sample Date
Analycc concentrllllons less than the sample detection hmH an: ploned as Uf"O conccntr8llon on this chart.

Sample Location:

LT-04
Chemicals of concern: Inorganics

TOlol VOC IS the sum of ,II dcleClcd VOC except
Methylene Chlondt.nd "'ceiont.

Sample COnc.CllIroIlion unl1S: "JfKa

Figure 15 or 171

Sites l & 3
Sediment

~Ane:nlc

120 -,------------------------------,

100

c 80
.~
;;
"
~

60
c
0

U
40

20

- -. Cadmium

• Chromium

• Copper

--+-- Lead

Mercury

• Nickel

.()- Vanadium

--iIE-- ZJne

Sample Date
Analytc conccntrallons less than lhe sample dctecboo limit an: plOllCd as zero conccmratioo on thIS ch:1n.

Sample COneenlT'DllOn UnllS; meiKa

Figu~16or 17\



--------

Sample Location:

LT-04
Chemicals of concern: lnorganics

45000

40000

35000

c 30000
0

"" 250000::
c
~ 20000c
0
u

15000

10000

5000

0 n-n-

Sample Date
Analytc concentrations less than the sample detection limit are plotted as zero concentration on this chart.

Sample Location:

LT-04
Chemicals ofconcern: Volatiles

Sites I & 3
Sediment

~Mlmganese

Sample concentration units: mgIKg

Figure 17 of 171

Sites 1 & 3
Sediment

5000,---------------------------,

4500

4000

3500

.§ 3000
g

2500
~
c 20000

U

1500

1000

500

~TotaJVOC

• 1,1,2,2-Tetrachlorocthllne

.. X)lIeUt5, total

Sample Date
Analytc concentrations less than the sample detection limit are plolted as zero concentration on thiS chart.

Total VOC is the sum of alt detected VOC except
Methylene Chloride and Acetone.

Sample conccnfr.llion units' I'g/Kl

Figurel80f 171



Sample Location:

LT-OS
Chemicals of concern: lnorganics

• 3000,----------------------------,

2500

c
2000

.~

m.g1500
c
Q
U

1000

500

0
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ oc oc oc oc '" '" '" '" Q Q Q Q

~
;:; Q Q

~ '" a: '" ~ '" '" '" ~ '" a: ~ g- $ '" '" ~ ~ '" '" Q Q Q e
'" N '" 0; N ~ '" ~ 0; ~ ~ 0; ~

;;, '" 0; N '" 0; N
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q

Sample Date
Analytc Conc:enlr.llIOllS less than the sample <!election limit an: ploned as zero conccntraluxl on thIS chart.

Sites 1 & 3
Sediment

-3--Arsenic

- -.- - Cadmium

• Chromium

• Copper

• Lead

Mercury

.. Nic:.kel

- - -0 _. Vanadium

_______ Zinc

Sample eo~tT1lhon Units. Ill"""

Figu.rc190r 171

Sample Location:

LT-OS
Chemicals of concern: Inorganics

5000

4500

4000

3500

.§ 3000

~ 2500
~
c 2000"U

1500

1000

500

Sample Date
Annlytc conccntrnlions less than the SOltnplc detection linut an:: ploued as zero concentration on this chart.

Sites 1 & 3

Sediment

~M.ng.nne

Sample conccnlTllllon umlS: II\IIKI

Figure 20 or 171



Sample Location:

LT-05
Chemicals of concern: Volatiles

3000,---------------------------,

Sites 1 & 3
Sediment

2500

c
2000

0."m
l:: 1500c
~
c
0
U

1000

500

Q _",c g
~ Cl "

~Tot.IVOC

• l,I,2.2·Tetrachloroethanr:

... Xylenes, tola)

Sample Date
Analyte concenlnllioos less than the sample detection limit arc plotted as zero concentration on this chan..

Sample Location:

LT-06
Chemicals of concern: Inorganics

TOllll vOC is the lum of III cklCC:lc:d VOC except
Melhylc:ne Chloride and Acetone:.

SImple: concenfl"lllion unHS. 1'''''1

Fi~2J of 171

Sites 1 & 3
Sediment

~Arsellk

700

600

500

c
i! 400.
l::c
~ 300c
0

U

200

o
• Cltromlum

• Copper

---+-- Lud

___ Mertury

.. Nickel

100

0
III

'" '" '" '" '" '" '" '" ~ ~ ~ ~ .. .. .. .. '" s: ~ s: ~
Q Q Q

Q ;; ;; ;;
:s: '" ~ '" :s: '" ~ ;S :s: !a '" ~ ~ !a ~ ;S ~ Q Q Q

;a ;:, ;a a-
~

.., '" ;:, '" a- N ;;; ;a a- i:!Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q - Q Q Q Q Q Q

Sample Date
Analytc concentrations less than the Sl\rnplc dell:ctlon limit arc plaited as zero concenlrlliion on thiS chart.

_ . .() _. Vanadium

--"-lJnc

$ample: COTJUnfl"llllon UllIlli MGlKG

Figure 22 of 171



Sample Location:

LT-06
Chemicals ofconcern: tnorganics

900

800

700

6DD
c
.~

5DDe
~
" 40Dc
0
u

30D

2DD

IDO

D
~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ '" '" '" '" '" '" '" '" 0 0 0 0

~
;;; ;;;

~~ '" ~ '" ~ ~ '" ~ '" '" '" '" '" '" '" ~ $ ~ ~ ~
0 0 ;5'" ~ '" ;:, '" 0; N a '" 0; ~ '" '" 0; '" 0;

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sample Date
AnaI)"c con<:enuauons less th~ the sample detection limit an:: p101ted as~ c;onccnlraUCln on thiS chan.

Sites l & 3

Sediment

~Manganese

Sample Location:

LT-06
Chemicals of coneem: Volatiles

Figure 23 or 171

Sites 1 & 3
Sediment

120D .,---------------------------,

(DOO

c
8DD

E.
"
~

6DO
c
0u

4DO

200

o
~TolaJVOC

• 1,1.2.l-Tetnlcbloroclhane

• Xylents, total

0
~ ~ ~ ~ ~ ~ ~ ~ ... ... ... ... '" '" '" '" '" '" '" '" 0 0 0 0

~
;;; ;;; ;;;

~ '" '" '" ~ $ ~ '" '" '" '" '" '" $ ~ ~ ~ '" ~ ~ ~ ~
0 0

'" 0; ~ ~ a '" 0; ~
;;; ~ '" 0; ;:, '" 0; ;:,

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sample Date
AJulytc toncanrattons less than the Sllmplc dct.cc:tioo (inu! an: plolted as zero concentration on thIS chart.

TOQI voc 11 the Will or.1I deleeled VOC ex:;:CP1
Me'lhylcnc: Chlonde.nd Aeetonc.

s.mplc conecntt1llion umu:; lIafKa

Figure 24 or 111



Sample Location:

LT-09
Chemicals of concern: Inorganics

300

250

= 200
.2
;;
"
~ 150

"=0u
100

50

0
~ ~ ~ ~ '" '" '" '" ~ ... ... ... "" "" "" "" ~ '" '" g: '" 8 '" '" ;; ;; ;;
~ '" '" '" ~ '" ~ ~ ~ '" '" ~ '" ~ ~ '" ~ ~ :s: ~

~
~.., '" 0< !:! ~ '" '" 0< ;;; '" !:! '" '"
.., '" 0< '"'" '" '" '" '" '" '" '" '" '" - '" '" '" '" '" '" '" '" '"

Sample Date

Sites 1 & 3
Sediment

---v-- Arsenic

.. Chromium

• Copper

-+- L.ead

_______ M ~n:ury

• Nickel

.() - . V.nadium

-"-llnc:

Analyte concentrations less than the sample detection limit are plotted as zero concentration on this chart.

Sample Location:

LT-09
Chemicals ofconcern: Inotganics

Sample conccnlTlltion units: mstKa

Fl~ 2S of 171

Sites 1 & 3

Sediment

8000,------------------------------,

3000

4000

7000

6000

g 5000
0"
S
~=a

2000

c;

~Mnganue

Sample Date
Analyte concentrations less than the sample detectIon limit a~ p10lted as zero concentrnllOO on this chllrL

Sample concenmlllon Units' fnIIK&

Figure 26 of 171



Sample Location:

LT-09
Sites 1 & 3

Sediment
Chemicals of concern: Volatiles

- 800

~
~Tot.IVOC

700

60G

j 500.-
~

400 • 1,I,2,Z.Te crachloroelbane

=Q
300u

200

100
• Xy~nCSt Total

0

'" '" '" '" ... ... ... ... ... ... ... ... .. .. .. .. '" '" '" '" 0 0 0 0

~
c; c; c;'" '" '" ~ '" '" ~ '" '" '" ~ '" ~ '" '" '" '" '" '" '" 0 0 0 0

;:; '" "' ;:; '" ~ ;:; '" ~
.., '" "' ~ ;:; '" "' N ;:; '" "' ~ '" "' ~0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sample Date TOlal VOC IS lhe sum oflll deltelt:d VOC estqJl

An:lIytc conccntralloos less than the sample detectIon limit are ploned as zero concCnlrallOO on this chllJ't Methylene Chlonde and Acclonc.

S~mflle concenulilion Unlg" 1'&fICi

Fi~27of 171

Sample Location:

MW-202A
Sites 1 & 3

Ground Water
Chemicals ofconcern: Inorganics

140,--------------------------, --0-- Arsc Die:

----+-- Nickel

.. Chromium

... - Lud

- -.- - Barium

0

'" '" '" '" ... ... ... ... ... ... ... ... .. .. .. .. '" g: g: '" ~
g
~

g
~

c;
~

c;
~ $ ~ ~ ~ '" '" '" ~ '" ~ ~ ~ '" ~ ~ ~ '"..,

'" !:: '" "' N '" '" '" <;; N '" N '" N
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0 0

Sample Date

120 ,fJ
,,

100
~=

.2 ,,

~
80 fJ' fJ

~
, .-.. ., ,-, ., ,. , ,

= 60 , , , , , ,
<5 .

"
..' ,

• ,- ,
40

, ,,, •..
1'•

20 ..

Analytc concentraUons less than the sample detection limit an: p10lted as zero concentration on thIs chlllt.

lO MeL

,,..
'000

~EO OlIO

'00

MEG

"
MEG ""100

Flgun: 28 or 111



Sample Location:

MW-202A
Sites 1 & 3

Ground Water
Chemicals of concern: Inorganics

25000

•.-
20000 • • •• • •c •.=! 15000

= • •" ...e
~
c 100000
U

--0-- AJuminum

• :\'tang.nue

• Sodium_a_a_
a-a

" .....". -·-.-a_
0
~ ~ ~ ~ '0 '0 '0 '0 ~ ~ ~ ~ "" "" "" "" ~ ~ ~ ~ " " " " ~

;;
~ ~~

~ ~

~
~ ~ ~ '" ~ '" '" ~ !!:' ~

~ ;S !!:' ~ a; !!:' e ~ ~ "'" 0; ;;; '" 0; ;:, '" 0; ~ 0; ~ ::: ~ ;:, '"" " " " " " " " " " " " " " '" '" '" '" '" " '"

5000

Sample Date
Analyte concentrations less than the sample detection limit are plotted as zero concentration on this chan.

Sample conc;en~lion Units I'glL

Figure: 29 or 171

Sample Location:

MW-202A
Sites 1 & 3

Ground Water
Chemicals ofconcern: Volatiles

~Tol.JVOC

2000

1800

1600

1400
c
0 1200<==l: 1000
~
c 8000
u

600

400

200

• 1,l.Dkhlol'"odhane

.. Chlot'"obenzene

.. Etbylbenzene

Methy~oe chloride

• Toluene

_ . .Q _. Vinyl chloride

~ Xylenes, total

Sample Date
Analyte concentrations ICS51han the sample detection limit are plotted as ;::ero concentration on this cluut.

O.UMEG;

MeL:1000

1400

TOOll VOC IS lhe: sum orall dell:l::led VOC excepf
Methylene Chloride and Acctone.

Simple: concentrallon unlll; 1l&'L

r....... ....yICW.W.

MeLMel:

E~___

MlKi 700

MeL 700MCL 100

""'""""-
MEG 47

MeL 10

'.l.Dtc~I_lkrM. _I

MEG' 10

MCt..

Figure 30 of 111



Sample Location:

MW-202B
Sites 1 & 3

Ground Water
Chemicals of coneem: Volatiles

-'"".--- Total VOC

TOUII VOC II the sum or all dClccted VOC c:J(Cepl
MClhylcnc Chlondc and Acelone.

Sample eontcnU1luon unul: IlJl'l.

• Ch)oro~nzent'

600

"'00

Xy'-n. ...."'

Mel.:
MEG:D.H

... 1.Z-Dichloroelhene. Total

• 1.I-Dichloroelb2n~

" Toluene

.. Ethylbenzene

___ Mt'thy~neChloride

_ . .() _. Vinyl chloride

~ Xylenes, tot.1

MeL:

MEO:

'000'"''MEO
Mel'

700

600 ~,

500
c
.~

400
~

~ •
c 300
0
u

~200

tOO

0 "~ ~ ~ ~ '" '" '" '"
,... ,... ,... ,...

"" "" "" "" '" '" '" '" 0

~ '" a: ;; '" '" '" ;; ~ '" '" '" ~ '" '" '" ~ '" '" '" 0
~ ;;; ~ 0- ~ ~ 0- ~ ~ 0- N ~ 0- N ;;;

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sample Date
Analytc conccntrnllons less than the sample detecllon limit are p101ted as ZC1'"O concentration on this chart.

FigureJl Or 171

Sites 1 & 3
Ground Water

I "m," c~tioo
MW-203

-:----=-------;:-,----,------------------------------,
Chemicals ofconcern: Inorganics

700

600

500
c
0., 400e
~ 300c
0
U

200

100

..

~Anenk..
- • - Barium

... Chromium

- .. - Lead

Nickel

Sample Date
Analyte concentrations less tban !he sample detection limit un: p101ted as zero concenlr3lion on thiS chan.

MeL: "
MEO:

MeL
"1111

'000
100

'1111

Figure 31 or 171



-----

Sample Location: Sites 1 & 3
MW-203 Ground Water
Chemicals of concern: Inorganics

e 50000

• ~AJumlnum45000

40000

35000 • ..
0
.~ 30000 • • •;
~

25000 .. • • Manganese

• • •0 20000 ..0 •u
15000 • •..
10000 ••5000 • Sodium

== -0

'" '" '" '" '" '" '" '" ~ ~ ~ ~ .... .. .. ~ ~ ~ ~ 0 0 0 0

~
;; ;;;;; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

~~~ a; ~ ;;; ~ ~ ~

~
0 0 0

~'" 0; OJ ;;; '" 0; !:! ;;; '" 0; !:! '" 0; OJ '" 0; !:! '" OJ
0 0 0 0 0 0 0 0 '" _ '" '" '" '" '" 0 0 '" 0 0 '" '"

Sample Date
Analytc conccnu'utions less than the sample detection limit an: p101ted as zero conccnlrallOC\ on litis chlll1.

Simple eonccnlnlllon umr,' l'aJI..

Figure 33 or 171

Sample Location:

MW-203
Sites 1 & 3

Ground Water
Chemicals of concern: Volatiles

12.-----------------------------,

10

0
8

.~

~
6

c
0
U

4

2

~Tot.IVOC

- -.-- l,l-DkbJoroethalle

,. l.z~DichJorotthene.Total

• ChlorobenzcnC'

Ethylbenunc

Methylene chloride

• Toluene

- . .Q _. Vinyl chloride

_____ Xylenes, tolal

Sample Date
Analyte concentrations less than the sample detection limit an: plolted as ttro concenlt3lion on lhis chart.

TO\lII VOC I$thc:: sum or all dclttred VOC except
Methylene Chloride lind Aeaone.

0.15

Mel:

MEG;
1000

1400

SImple concc:nlnllion UnltJ: I'&'l
ToI.... V"'y.ClII......

MEC:

Mel.:

700

700Mel:

MEG-

Figure 34 or 171



Sample Location:

MW-204
Sites 1 & 3

Ground Water
Chemicals of concern: Inorganics

--Q--Ar'Senk

-+--Nltkel

• Chromium

- .- - Barium

- .. - Lud

"

10

0
~ ~ ~ ~ '0 '0 '0 '0 ~ ~ ~ ~ 00 00 00 00 ~ ~ ~ ~ 0 0 0 0

~
;; ;; ;;

~
~ '" ~

~ '" ~ '" '" ~ ~ ~ ~ ~ ~ ~

~
~ ~ ~ 0 0 0 0

'" '" '::! '" '::! a '" '" '::! ~ '" '" '::! '" '" N ;;; '" '" '::! '" '" '::!0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Analyte conce:tllrahoos less than the sample dctoc::tton limit an: plotted as z.c::ro cmccntralloo on thiS chart

Figure 3S or 171

Sample Location:

MW-204
Sites 1 & 3

Ground Water
Chemicals of concern: Inorganics
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Sample Date
Analyte concentratu:lIlS less than the sample detection hmll an: ploned as zero concCntnltlon on thIS chart.

S.mph: COntcnlTllhOn unlls: 1Ii'l

~:::~~MCt.: 200 MCL so MCL •

Figurt: 36 or 171



Sample Location: Sites 1 & 3
MW-2101 Ground Water
Chemicals of concern: Inorganics
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Sample Date
Analyte concentrations less than tbe sample detection limit arc plotted as zero concC:nlration on this chart.

Sample concentration unils' 14&f1--- .- -- ...... Nockol

Ml:O MOO. ISOO M£O: 100 /l.mc: MOO. 100
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Figure 38 of 171

• 1.2~DJchloroe.lhe.ne. Total

+- Elhylbenullt

Sites 1 & 3

Ground Water

Figure 37 of 171

• I.I-Olchloroelhane

.. Toluene

• Chlorobenzent

___ Metllylene chloride

_. -0 _. Vinyl chloride

_.._-Total VOC

~ Xylenes. fOfal

Tabl VOC is lhc sum of III lkte<;led vee e:(cept
M~hylenc Chloride .00 Acetone.

Sample Date
Analyte coocc:nln!.lions less than lhe sample detection limit an: plotted Il5 zero concentration on this chart.
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Chemicals of concern: Volatiles

Sample Location:

MW-204



Sample Location:

MW-2101
Sites 1 & 3

Ground Water
Chemicals ofconcern: Inorganics

• Sodium

--=- AJuminum
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Sample Date
Analytc COOcentrnllOtlS less than the sample detection hmJllltC plotted as zero concenlratlOO on thts chart.

Simple: concmlrahon unltili jlJI1.

Figure 39 of 171

Sample Location:

MW-2101
Sites 1 & 3

Ground Water
Chemicals ofconcem: Volatiles
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• 1.I-Dlchlorocthanc

• l.2-Dicbloroctben~ Total

• Chlorobe.nzene

-. Ethylbe.RZt!ne

Methyknc Chlodde

... Toluene

_. -0 _. Vinyl chloride

--?IE-- XyJenes, total

Sample Date
Analytc Concenlr.atIOlt$ less than the sample detectIon limit an: p101lc:d as zero concentrntloo on this chart

TOlal VOC IS the sum or all delJ:Clcd VOC except
Methylene Chlonde: ,lid AcelOne.

SlImplc concenlTllIIOn WU~ 1Isfl.

Xy~ .."
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v..,.te-..
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ME(; 47
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MEO 70

FI~4(Ior 171
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Sample Location:

MW-210A
Chemicals of concern: Inorganics

Sites 1 & 3
Ground Water
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Sample D:.te
Analylc conccrtlrntions less thon the sample detection limit are ploued as uro cOl\centtntion on Ihis chart.

Sample Location:

MW-210A
Chemicals of concern: lnorganics

Sample concenlJ1mon unhs: I'JIl-

Figut'e4lof 171

Sites 1 & 3

Ground Water
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Sample Date
Analytc concenll1lllOflS less th:m the sample detection limit an: ploued as zero concentr:uion on lhis chart

---0-- Aluminum

• Manglmuc

• SodJum

Sample COntentnuion UnitS 1'&fL

Figure 42 of 171



Sample Location:

MW-210A
Chemicals of concern: Volatiles

•

Sites 1 & 3
Ground Water

-.:.-- Total VOC

.. l.l·Oichlorocthcnc. Totll

• Chlorobcnunc

,. Elhyllxnzenc

__ Methylene Chloride

... Toluene

- .Q - Vlnyt chloride

~ XySenes, total

Sample Date
Analytt eoncentr3tlons less lhan the sample deu:c:tton limll arc: plotted as zero ConCcntrnllOO on thiS chl\r1

Tool VOC lithe aum or.ll dera:1.ed VOC exCepl
M~hylene Chlondc and Acetone

Figure 43 of 17\

Sample Location:

MW-210B
Chemicals of concem: Inorganics
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~Ancnlc
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Sample Date
Analytt conccnlliJUOOS less than the s:unple detection limn are plotted as zero concertlrauoo on thiS chan

Sample conccntnll,on 1tn11J,; II""
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Sample Location:

MW-210B
Chemicals of concern: Inorganics

Sites 1 & 3
Ground Water

•

.,.------.------.-.-~
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C
~ 8000=0w
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2000
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•
• • • • • 4.

--c_ Aluminum

• Sodium

Sample Date
Analyte concentrations lesslhnn the sample detecllon limit are plotted as zero concentration on this chart.

Sample: conemlrtlUon units: ",JVL

Figure 45 of 171

Sample Location: Sites 1 & 3
MW-210B Ground Water
Chemicals ofconcern: Volatiles

--0-- Total VOC
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• l,2-Dlchloroethene, Total
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Sample Date Total vOC IS me sum of all Gelecled VOC CXCqJI

Analyte concentrntlOfls less than the sample detection limit are plotted as zero concCt1lralion on Ihis chan.. Melhylene Chloride and Acclone.
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Sample Location:

MW-210R
Chemicals of concern: Inorganics

35,------------------------------,

Sites 1 & 3
Ground Water
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Sample Date

Analytc conccntnl.IIOflS less than the sample detecllon hmlt an: plotted as zero c:onc:enlnllIOfl on thiS chart

- .- L.ead

-+---- Nickel

Sample Location:

MW-210R
Chemicals of concern: Inorganics
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'00
'00

Sample c;oncenmuon URns: i'&'l

Figun: 47 of 171

Sites 1 & 3
Ground Water

350000

300000

250000

~
200000

~

~ 150000c
Q

U

100000

" " "
--e- Aluminum

-.- Manganese

50000

0 -
~ ~ ~ ~ '" '" '" '" ~ ~ ... ~ 00 00 ~ ~ ~ ~ ., ., ., ., <; <;~ ~

~ ;!I ~ '" ~
~ ~ ~

~
~

~ '" '" ~ ~ ~ ~ ~
., ., ., ., .,

5!;;; ;a .., ;a '" .... ;a '" ;a '" '" ;;; ;a '" ~ ;;; ;a '" '" ;;; ;a ~ '"<:> <:> <:> <:> <:> <:> <:> <:> <:> <:> ., <:> - <:> ., ., <:> <:> <:> <:> <:> <:>

.. Sodium

Sample Date
Analytc concentrntlons less than the sample: dClccuon hmn an: plotted 3S zero conccntrntlon on thIS chart.

Sample concenmhon unIts I'&'l
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0.2

Sample Location:

MW-210R
Chemicals of concern: Volatiles

0.6 r---------------------------,
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c
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~ 0.3
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0.1

Sites 1 & 3
Ground Water

- -TOI-aIVOC

• l.l-Dichloroethnne

• 1,2-Dichloroerllellc, Total

• Chlorobenzene

• Ethylbenzene

___ Methylene Chloride

.. Toluene

_ • ..Q _. Vinyl chloride

--)I{-- Xylene!, total

Sample Date
Analytc concentrations less Ihan the sample detection limit are plotted as zero concentration on this chart.

TCKII VOC iJ lhe sum of III deleClcd VOC UCcpl
Methylene Chloride nnd "ceione.

1.I.DIchlo....1lIaM

MEG: 70

MCL

l.l·DIclol_rM.,lOI.Ol

MEa: 70

Met.: 70 MCL I 100 MCL 700 MeL. I

Sample conccntnlllon Unl": l4afL
I T_ V~C1Ilarido

I MEG: I 1400 MEG: 0.1$

I MeL: I 1000 I MCL 2

x~-...... I
MfG' I 600 I
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Sample Location:

MW-211B
Chemicals of concern: Tnorganics
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Sites 1 & 3

Ground Water

~Anenic

-. Barium

• Chromium
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Sample Date
Analytc concenlralions less than Ihe sample detection limit are ploncd as zero concentration on thIS chart.

I
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MCL '"

....
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Simple COncentnlflon unlll: IlJll
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Sample Location:

MW-211B
Sites I & 3

Ground Water
Chemicals of concern: Inorganics
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Sample Date
Analyte concentr;lUOIlS less th3n the sample detee'lion IUlUt are plocled as zero concenlralton on thIs chan.

~MeL 200 MC"L 50 MeL -

Figure SI or 111

Sample Location:

MW-215R
Sites 1 & 3

Ground Water
Chemicals of concern: Inorganics

25,--------------------------, --<Jo-- Arsenic

Lnd
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-. Barium

-.•

~, ,.',,,,...' .-..
" ......,,

,,,,,
" /I -."o ....- Nickel

~~~~~~~~~~~§~~i~~~~~~~~~~~~~

5

20

Sample Dlite
Analytc cooccntralUX\S less than the sample detection limIt arc plotted as zero concentration on thIS chart.

Sample eonccnmlllOl' unlU .,p'l.
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Sample Location:

MW-215R
Chemicals of concern: Inorganics
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Sites I & 3
Ground Water

.- -Aluminum

• Sodium

Sample Date
Annlyte concentratlons less than the sample detectlon limit an: ploued as zero concentratioo on thiS chal1.

MOO 100

MeL 200

Sample Location:

MW-215R
Chemicals ofconcern: Volatiles
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Sample Date
Analytc concenU'allons Icssthan !he sample detection limit an: plotted as zero conccntralloo on tillS chan.

Sample concmtnluon Untll~ ..slL

Figurt: 53 of 171

Sites 1 & 3

Ground Water

--J-- Toc:al VOC

• l,2-0icbloroethene. Total

• Chlorobenune

• Ethylbr:nzene

- Metbylene Chloride

.. Toluene

_ . .() - Vinyl chloride

___ Xylenes, fotal

TOlDI voc II the sum of III detected Vex:. except
Methylene Chlondc and Acetone.

MeL.
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Sample Location:

MW-216A
Sites l & 3

Ground Water
Chemicals of concern: Inorganics
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,

• ,•. ,. ,
c , . ' , ,
.~

, . . ,
11E 8 .. .•. ,,

"
, .. Chnuniurn,

~ 6 :.c t0 .. , ,
u ,

"

.to
,

4 ... ,, • lud

~~
,,

2 ",.
0

.l .!. = :,.~ ~
---+-- Nlcke I

~ ~ ~ ~ '" '" '" '" ~ ~ ~ ~ .. .. .. oc '" il: '" '" '" '" '" '" ~
;;
~

;;g, '" ~ '" ~ 13 ~ '" ~ '" ~ '" ~ '" ~ ;:: ~ ~ ;:: ~ '" ~ '"~ '" '" <::! '" '" ~ '" '" '" '" <::! '" '"'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '"
Sample Date

Analylc concentrattons less than the sample detection hmit are plotted as zero concentration on thiS chart.
Sample corn:mlr,lf,on Ulllts; lIall- .~- ""'""- ,.... ~"'ul
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Figure: 55 or 171

Sample Location:

MW-216A
Chemicals of concern: Inorganics
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Sample Date

Analytc concentrnllQflS less than the sample detection hmillll"C plolted as zero conccmnllion on thlS chart.
Sample concmmtllOQ UIIlIS 1'&fL

Figure 56 or 171



Sample Location:

MW-216A
Sites 1 & 3

Ground Water
Chemicals ofconcern: Volatiles
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c
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~
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• L.I-DkhlOfoethane

.. 1,2-D1cbloroethtne, Total

• Chloroben%tnc

• [tbylbe nt.e ne

_____ Methylene Chloride

.. Toluene

_. -0 _. Vinyl chloride

_______ Xyknes, IoU I

Sample Date
Analytc concentrations less than the sample detecllon limit are plolted as zero concentration on lhis chart.

TOlal VOC IS the AIm ohll deteCted VOC c:KCtpl
Mdhyh:ne Chlonde end Melone.

MI!G:

MCL:

70 MEG:

MC~

Figure 57 of 171

Sample Location:

MW-216B
Sites 1 & 3

Ground Water
Chemicals of concern: Volatiles
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;; ___ Xylenes, total
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1000

TOUII VOC 11 the SWTI of ,II dc~led Vex: except
Methylcne ClUondc.net AecIOllC.

Sample concenmliOI\ unltll IlWL
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11111MCL;

MEG10

10Met.:

MEG:70
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Sample Date
Analyte concentrations less Ihan Ute sample detcction limit are plotted as zero conccnlrallon 00 this chart.
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Sample Location:

MW-217A
Chemicals of concern: Inorganics

. 60 r----------------------------,
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ample Dale
An:t1yte concentrations less thnn the:: sample detection limit a~ p101ted as 'Zt1"O concc::ntrntlon on thiS chart

Sites l & 3
Ground Water

~Arsenic

• Chromium

.- Lead

-+- Nkktl

MEG
Met.; MCt.: 2000

e-
101100. 100
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Figure S9 of 171

Sample Location:

MW-217A
Chemicals of concern: Inorganics
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Sample Date
Analytc Concenln11I00S less than the sample:: detection limit an: ploued as zero concentration on this chart.

Sample COlll;enfnllGn 1It1I1J I'~
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Sample Location:

MW-217A
Sites 1 & 3

Ground Water
Chemicals of concern: Volatiles

----0-- Total VOC

7

6

5

c
0." 4·,
~ 3c

<3

• l,l-Dlchloroethane

• 1.2~Dichloroethene. Total

• Chlorobenlene

-. Ethylbenzene

____ Methylene Chloride

.. Toluene

_ . .()_. Vinyl chloride

~ Xylenes, total

Sample Date
Analyte concentrations less than the sample detection limit are plotted as zero concentration on this chart.

Total VOC is 1m: sum or all (\elected VOC excepT
Mcehylene Chloride and Aeetone.

MEG:

MCL:

70 MEG:

Mel.:

Figure 61 or 171

Sample Location:

MW-217B
Sites 1 & 3

Ground Water
Ch.emicals ofconcern: Inorganics

-- .. -. Lead

• Chromium

• Barium

----+- Nickel

~Anenlc
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0 ., ., ., .,
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900 •,
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700 ,,

c
0 600-.:··C 500·"c 4000
u
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200

100

Sample Date
Analyte concentrations less than !.he sample detection limil arc plolted as zcro concentration on this chlll1.

Sample: coneentrnllon Units: ..gil.

Figure: 62 or 171



Sample Locarion:

MW-217B
ChemicaJs ofconcern: Inorganics

1800000

1600000 ...
1400000

c 1200000

.~ 1000000

~ 800000c
0
u

600000

400000 ...... ... ... ... ...
200000 ",,"'''' ... ... ... ...

_ Cl
n =

0
~ ~ ~ ~ .., .., .., .., ~ ~ ~ ~ OX> OX> OX> OX> '" '" '" '" <:> <:> <:> <:> 0; 0;
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Sample Date
Analytc concentrations less than the sample delectioo limit~ p10lted as zero cooccntralion on this chart.

Sites 1 & 3

Ground Water

--e- AJuminum

- -.~ - Manganese

• Sodium

Sample Location:

MW-217B
Chemicals of coneem: Volatiles

700

600

500
c
-" 400;;
"
~ 300c
0
U

200

100

Sample Date
Annlyte concentrations less than the sample detecl100 lunit an:: p10lted as zero conCc:ntl1l1l00 on this chan.

Sample eorn::en!rllIIOn Unlts' Ilsfl.

Figure 63 or 171

Sites 1 & 3
Ground Water

~TotaIVOC

• 1.1·D1chlor~tb.ane

• 1.2-D1chloroethenc., Tota'

• ChlorobeDune

-+----- EtbylbtlUZne

Methylene Chloride

• Toluene

_ . .() _ .. Vinyl chloride

--....- Xylenes, total

Toral VO(' IS the sum orall dl:teclcd VOC euqll
Mc:fh)'h::nc (hlonde 100 AUfone.

Figun:64 or 171



Sites 1 & 3

Ground Water

Sample Location:

MW-218

I
I

Chemicals of concern: Inorganics

350,----------------------------, ~Arnnic

300

250

c
-~

200
~
C
~ 150c
c
U

100

50

• Barium

• Chromium

• Lead

--+--- Nickel

Sample Date
Analytc conccmrations less lhan the sample detection limit arc plolted as zero conctntrntion on this chart.

Mel:

Sample concentrallon umts: folJ/L

Figure 6S of 171

Sample Location:

MW-218
Sites 1 & 3

Ground Water
Chemicals of concern: Inorganics

300000,--------------------------,

"
--(}- Aluminum

250000 ..
• • • •• •c

200000 ••• •0

'" •~
c 150000 •~ &:c
c
U

100000

-. Manganese

50000

Sample Date
Analytt concentrations less Ihllll the sample detcction limit an: plotted /lS zero concentration on this chart.

Sample concmfnhon umts 1I&fL

Figure 66 of 171



Sample Location:

MW-218
Sites I & 3

Ground Water
Chemicals of concern: Volatiles

10.----------,-----------------------,
---Total VOC

• 1.I-OichloroethaD~

8

7

.~ 6
E
c 5
~
0

4
r;

0
u

3

• l.2-Dic:hloroethent:. Total

• Chlorobenze.ne

• Ethylbenzrne

• Toluene

_.-0-- Vin}1 chloride

______ XyleOles. lotal

Sample Date
Analyte concentratlOflslcss than the sample deleclton hmll an: plaued as zero concenlrnUon on thiS chan.

local VOC IIlhe sum of all de~rcd VOC ClI:Cepl
Mefhylc:nc Chlonde and Acelone.

MeL;

Sample concc:nll'llllOn umts.: IoI&fl..
Tl>Iuolo V..ylC1ll.."",

"'lEO 14()() MIiG. 0 U

Mel; 1000 Mel.; 2

Figure 67 of 171

Sample Location:

MW-219
Sites 1 & 3

Ground Water
Chemicals of concern: Inorganics

60.---------------------------, ~AntDic

• Chromium

- .- - Barium

- .. - L.ead

50

c
40

~

E
\~

30
c
0

U
20 ••
10

Sample Date
Analytc: concentrations less than the sample detection limit an: plotted as zero ConCCf\tratlon on this chan.

Sample c.oncmtnlion Unll$. ..11'1-

Fi~68or 111



Sample Location: Sites 1 & 3
MW-219 Ground Water
Chemicals of concern: Inorganics

10000

9000 --c- Aluminum

•• • •8000 • ~ • • •.. ~. • • •7000 • •
c
0 6000""t 5000 • Mangllne5~

~
c

40000
U
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1000 =_.lo.~ Jl Jl • $odium
I1. = JI

0
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~
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~
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Sample Date
Analyte concentrations less than the sample detection limit are plotlcd as zero concentration on Ihis chan.

Sample: concentrlltlon units: ~gfl.

Ah....""""

MEG: 1430 MOO:

MeL: '00 MeL:

Figure 69 or 171

Sample Location:

MW-219
Chemicals ofconeem: Volatiles

7

6

5

c
.g

4t
c
~ 3c
0

U

2

Sample Date
Analytc concentrations less than the sample dclC(:tionlimit arc plotted as zero concentration on this chart.

Sites 1 & 3
Ground Water

~TotIlIVOC

-. I,I-Dichloroethllnc

• 1,2-Dlchloroethcne, Total

• Chloroben:tene

+- [thylbe nze ne

- Methylene chloride

... Toluene

_ . .{) _. Vinyl chloride

~ Xylencs, total

TOlD! VOC IS Ihe sum or.1I detected VOC cxcepc
Methylene Chloride Dnd Acetone.

Sample toncenfTllllon units; I'&fl

MEG: 70

Met.:

MEG: 70

MeL: 70

MEG: ~7

MeL: 100

Elhy.......,.,.,

MEG: 700
Met: 700

MEG:

Met.:

MEG:

Met.:

1<100

1000

MliG:

Mel:

Figure 70 of 171



Sample Location: Sites 1 & 3
MW-220 Ground Water
Chemicals ofconcern: lnorganics

90 -V--AnCDK:
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c
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Sample Date
Analyte conccntrauoos less than the sanlplc detection limit 3rt: p101ted as zero conccntraUon on thiS ch:ut.

Sample Location:

MW-220

Sample concentrlll,on Unlts; Ilafl

Fi~71 of 171

Sites 1 & 3
Ground Water

Chemicals of concern: lnorganics

25000

• --{)- Aluminum.. .. ..
20000 .. .. .. .... ..

c
.~ 15000
;;
"
~

- -. - - Manganese

c 100000
U

..
5000

~ .. Sodium

= ~

0
on on on on '" '" '" '" ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Q Q Q Q

~ ~ 0
~ 13 ~ ~ ~

~ ~ '" ~ ~
~
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~ ~ ~

~
~ e ~ ~ ~ ;s:'" 0; N 0; ~ '" 0; ~ '" !:! ~ N

Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q

Sample Date
Analytc COf\CClunuions less than the sample detection limit an: plotted as zero concentration on thIS chart

Sample conc:enfr.won unus ,J/I.

~MeL: 200 Met.: 50 Met..: •

Figure 72 of 171



Sample Location:

MW-220
Sites 1 & 3

Ground Water
Chemicals of concern: Volatiles

--<- Totlll VOC
12,----------------------------,
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c 8

~
E
C 6
~
c
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4
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• t,I-Dlchloroethalle

... I.Z·D1chloroerhene. Total

• Chlorobenzene

.. Ethylbenze ne

Methylene Chloride

.. Toluene

- -0 _. Vinyl chloride

MCL 10000

X~I"'''

MEG: 600
MCL ,

TOlAl vee 15 lite sum of all det«lcd VOC ell.e~1

Ml:I:hylene Chlomk and Acclone.

Sample 1;Orw;;enfT1ulon units: JII"L

Met. 1000Met:Mel: 700

I!l~_

MEG: 700

MeL: 100

MEG: 47

MeL: 10

1.2·Dothl......lloona._t

MEG. 10

Sample Date
Analytt concentrations less than the sample detection limilllre plotted as zero concentrnlion on lhis chart.

Figure 13 of 171

Sample Location:

MW-232A
Sites 1 & 3

Ground Water
Chemicals of concern: Inorganics
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c
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Sample Date

~Arsenk

-.- - Barium

... Chl"Omltlm

• Lud

Analytc ConcentratIonS less than the sample detcction limit an: plotted as zero coocentrntion on thIS dlllrt.
SlU1lple coneenrratlon llnlts: 1'a'L

MEG:

0.-

MEG. lSOO
"""-

MEG: 100

Nickel

MEO: 100

MCL Mel: 2000 MCl.: 100 Met. IS Mel: tOO

Figure 74 or 171



--- -- - - ---

Sample Location:

MW-232A
Chemicals of concern: [norganics

60000

50000 .. .. ....
e

40000
E ..
E
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,= =0
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '" '" '" '" '" '" '" '" '" '" '" '" ~

;; ;;
~'" ~ ~ ~ ~ '" ~ '" ~ '" '" '" ~ '" '" '" ~ '" ~ ~ ~ '" ~ ~'" '" ;:, '" "' ;:, '" "' !:! '" '" '" "''" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '"

Sites 1 & 3
Ground Water

-=- AJuminum

• Sodium

Sample Date
AnalYlc concentrallons less than the sample dcu:ctton limit are ploued as zero concenlnllioo on thiS chart.

Sample conccnrn{IOfl unlit: l'atL

FIgure 15 of 171

Sample Location:

MW-232A
Sites 1 & 3

Ground Water
Chemicals of concern: Volatiles

• Toluene

l\1ethy~neChloride

Cblorobe.Qune

• l).-Oicbloroethuc. Total

.- - 1,l-Dicbloroethane

•

____ Xylene,. total

_.-0- Vinyl chloride

~TotaJVOC

2

0
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '" '" '" '" ~ '" '" '" '" '" ~ '" ;; ;;

~
;;

~ '" '" ~ ~ '" '" '" ~ '" '" '" ~ '" ~ ~ '" ~ '" ~ '" '"'" "' '" "' ;:, '" "' ;:, '" '" '" !:! '" !:! '" '" ;:,
'" '" '" '" '" '" '" '" '" '" '" '" - '" '" '" '" '" '" '" '"

6

8

.2..----------------------------,

10

Sample Date
Analytc conccntntions less than the sample detection limit are plotted as ttrO concmtrntlon on tlus ch:ut.

Totlol vO(' "I~ IUm or.1I deleCted VOC n:Cqll

Mefhykne Chlonde lind ACClol'IC

Figure 76 of 171



Sample Location:

MW-234R
Chemicals ofconcern: Inorganics

Sites I & 3
Ground Water

- ~Arsenk:

• Barium

• Chromium

40

35

30

c 250
0.0

~
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c ,
0 15 ,
U

"10 • .--

•
,,

,,,
,

•,,
,,,

,I, '
'Ii

-. Lead
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<; <; 0o. o. o. o.

~
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~
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Sample Date
Analytc concc::ntratioos less than the S3mple detection limit are plaued as zero concentration on this chart.

-----+- Nlcke I

Sample Location:

MW-234R
Chemicals ofconcern: lnorganics

Spmple corn:enlralion unill: 1l1l1L

Figure 77 or 171

Sites 1 & 3
Ground Water

120000,----------------------------,

-0-- Aluminum

100000

c 80000
0."· •t 60000
~
c
0

U
40000 •• • l-•• • •20000 •

• Sodium

Sample D:lte
Analytc conccnlnuions less than the sample detection limit an: plolted as:zero conccntrnll00 on thiS chart.

Sllmple conecnTrlnion unils ..aiL

Figure 78 of 171



• Barium

• Chromium

- .. - Lead

~Ancnk

figure 79 of 171

Sites l & 3

Ground Water

• Toluene

• 1.2-Dlchloroechene, Total

Sites 1 & 3
Ground Water

• Chlorobenzcnc

___ Methylene CMoridc

• Ethylbenzene

- -. 1,1-D1chlorotlhlnc

~-Tot.IVOC

- -0 - Via}" cMoride

___ X)'~n~s. total

TOIII VOC IS the sum or.lIlk:IeCRd VOC c:xccpl
Methylene Chlonde and Acelone.

Sample eoncmtnhon units IIsfl
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~ ~.
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0 = ~
.~ Nkkcl
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25,-------------------------,

20

Sample Date
Analyte concenlrahoos less than the sample defection hmllare plOtted as zero concentrallon on IhlS chnn

Sample Date
Analyu: concentrations less than \he sample detection lImit are p10tlCd as zero conccnUOtuon on thiS ch3n

MEG

MCl..

F,pn: 80 of 171

500

100

. 600.---------------------------,

c
400

.~
300

~
c
0
u

200

c
.2 15e
c
~
c 100
u

5

Chemicals ofconcern: Volatiles

Chemicals of concern: Inorganics

Sample Location:

MW-234R

Sample Location:

MW-240



-- -- --------

Sample Location:

MW-240
Sites 1 & 3

Ground Water
Chemicals of concern: Inorganics

. 10000

9000 " ~Alumillum

f
8000 • • •7000

0
.~ 6000
;; •. • •C 5000 .- Manganese
~
u
0 4000 •¢

u
3000

2000

1000
~

....n. • Sodium~

0 - .. - . .. -
~ ~ ~ ~ '<> '<> '<> '<> ... ... ... ... 00 00 00 00 '" '" '" '" 0 0 0 0
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0 0 0

~ '" "' N '" '" "' '" "' '" "' !'! "' !'! '" "' N '" '" !'!0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sample Date
Annlytc concentrations less than the sample detection limit art plotted as zero concentration on this chart.

Sample concentmtion umlS: 1Ig!L

AIII""n..... M........... Sod;"",

MEG: 100 MEG: 200 MEG: I I
MeL: 200 MCC so MCL: I I

Figure 81 of 171

Sample Location:

MW-240
Chemicals of concern: Volatiles

7.,----------------------------,

6

5

g
." 4
~
~o 3a

Sites 1 & 3

Ground Water

~TotlilIVOC

- -.- l,l-Dlcbloroethane

• I)-Dlcbloroethene, Total

• Chlorobenzene

--.+ - Ethylbe ou lie

____ Methylene Chloride

.. Toluene

_ . .<J _. Vinyl Chloride

-+-- Xylenes, total

Sample Date
Analytc concentrations less than the sample detection limit are plotted as zero concentration on this chart.

TOlal VOC is the sum of all detected VOC e1tCtpl
Methylene Chloride and Acelone.

l,l-Dtchloruothanoc

MEG:
MCL:

70 MEG:

MCL:

70

70

MEG:

MeL:

47

'00

Figure 82 of 171



Sample Location:

SED-Ol
Chemicals of concern: Tnorganics

90,------------------------,
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Sample Date
Analylc concentrations less than the sample dClecllon IIml' are plolted 3S zero conceOiratlon on thIS chart.

Sites 1 & 3
Sediment

--v-- Arsenic

• Cadmium

• Chromium

• Copper

-+ LC:ld

Mercury

... Nkkcl

_ . .{)- Vanadium

~Zinc

SDmple COnCenfTahon unlls' mgIKg

Figun: 83 or 171

Sample Location:

SED-Ol
Chemicals of concern: Inorganics

350

300

250

.§
200

~

~ 150e
0
U

100

SO

Sample Date
Analytc concentrations less than the sample dctCCllon limlt are ploned as zero concentration on ltus chart.

Sites 1 & 3
Sediment

-D-Mangue:se

S.mple: COtlClC11lfU!lon Unlt5; mgIICg

Fi~&4 or 171



Sample Location:

SED-Ol
Chemicals of concern: Volatiles

14

12

10

c
0

'C 8e
~ 6c
c
U

4

2 ~ •

Sites 1 & 3
Sediment

• l,l,2,2-Tetrachloroethane

• Xylenes,lotal

0
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Sample Date
Analytc concentrations less than the SlImple detection limit an:: plotted as zero concentration on this chart.

Sample Location:

SED-02
Chemicals of concern: Inorganics

TOIlil VOC IS the: slim or all dcU:CICd VOC CltCCpf
Mcthyh:m: Chloride and Acetone.

Sample concentnllion units: ~gfKi

Figure 85 or 171

Sites 1 & 3
Sediment

70 r---------------------------,

60

50

c
c

" 40
.I::
~ 30c
c

U

20

10

~Anenic

• - Cadmium

• Chromium

• Copper

• Lead

Mercury

• Nickel

_ . .()_. Vanadium

----1lE-- ZJne:

Sample Date
Analyle concentrations less than the sample detection Itmit are plotted as zero concentration on this chart.

Sample concentration unil$: mw'Ka

Figun::g6or 171



Sample Location:

SED-02
ChemicaJs of concern: lnorganics

. 3000.,---------------------------,

2500

2000
.~
;;
"
~

1500

;
U

1000

500

Sample Date
Analyte concentrations less than lhe s.1mple dctcctionlimit are plolled as zero concemratlon on this chart.

Sites l & 3
Sediment

~M.ang.nese

Sample cOllcenlr3110n 1111115 mgIKg

Figure 87 or 171

Sample Location:

SED-02
Chemicals ofconcem: Volatiles
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~
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Sample Date
An.alyu: concentrations less than the sample detectton limit arc plotted as zero concentration on thiS chart.

Sites 1 & 3
Sediment

~Tot.IVOC

- -.- - 1.l.2,2-Teb"ilchloroelhane

• Xylenes, total

TOlal VO(' IS the sum of all delecle1! VOC c:llCq)l
Me'lhylene Chlonde and Acetone.

Sample conccntr:lI1on units: IIJ1'K.

Figure 88 or 111



Sample Location:

SED-03
Chemicals of concern: lnorganics

Sites 1 & 3
Sediment

45
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35
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•-:: 25e..
~ 20c•u
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10

5

o

---..e---- Arsenk

• C.dmium

• Chromium

• Copper

• Le••

Mercury

• Nickel

-0-- VlInlldlum

----*- ZJnc

Sample Date
An8Jyte concenlrations less than the sample detection limit are ploued as u:ro eonccntnllion on this ehart.

Sample Location:

SED-03
Chemicals of concern: Inorganics

Sample CC)ncl:nmlllon unn.: mw1'I

Figure 89 of 171

Sites 1 & 3

Sediment
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Sample Date
AnaJyte concentrations less than the sample detection limit art: ploued as u:ro concentration on this chlll1.

Simple eonc:mmllion units. m~

Figure 90 of 171



Sample Location:

SED-03
Sites I & 3

Sediment
Chemicals of coneem: Volatiles

• 1.I,2.1.Tetncbloroetbane

-':"-Tota.lVOC

• Xylenes, tora•
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Sample Date
Analyit concentrations less than the sample detectlon IImll an: plotted as zero concentratlOll on lim chan

TOCal VOC is Inc: sum oh1l dc~led voc excl:fI'
Melhykne CltJonde and Acetone.

Sample conc.enrrahon unll5~ "atKa

Figure 91 of 171

Sample Location:

SED-04
Sites I & 3

Sediment
Chemicals of concern: Inorganics
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&. Cbrnmhull

• Copptr

Mercury

A Nickel

_ • .<)_. Vanadium

--'tE-- Zinc

SnmpleDate
Anlllytc concentrations less lhan the snmple detection hmll art: ptoltcd as ttfO conc:entrDllon on thiS chart.

Sample concenrrarion UIUl:S IftIIK&

Figure 92 of 171



Snmple coneC'llftluion units' mgIK,

Sites 1 & 3

Sediment

Figurt: 93 of 171

Sites 1 & 3

Sediment

~M.nganen

• l,l,Z,Z-Tctnchloroethlne

~TotaIVOC

Total VOC 15 the sum or-II dcu:eted VOC e~eep'

Methylene Chlondc and Acetone.

Figu~ 94 of 171

Sample COnc:CTHTlfion umuo ..J!Ka
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Sample Date
Analytc: concentrations less than the: sample detection limit are plotted as zero concentration on titis chart.
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Sample Date
Analytc concentrations less thon the sample detection limit an: ploued as zero concentrntlon on lhis chan.
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Chemicals ofconcern: Inorganics

Chemicals ofcnncem: Volatiles

Sample Location:

SED-04

Sample Location:

SED-04



Sample Location:

SED-OS
Chemicals of concern: Inorganics
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Sites 1 & 3
Sediment

---£-At'Jcnic

• c.dmium

• Chromium

• Copptl'"

.... Lead

A Nickel

- .Q - Vanadium

~llnc

Sample Date
Analyt.c conccntrallooslcss IMn the sample detectlon limn are plolted as zero conccntrallon on ltllS chan

Sample Location:

SED-OS
Chemicals of concern: Inorganics

Sample tcmCClllr.lllOn IlllltJ: mWK&

Figure 95 of 171

Sites 1 & 3

Sediment

700,--------------------------,
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~ 300=0
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~M.ng.neu:

Sample Date
Anal)'1C concc:ntmions less thnn the Sllmplc dctttUoo limit are plotted llS zero coocenl.nltloo on thiS cIwt.

Sample: toncmlrJllOII unus mrafI<I

Figure 96 or 111



Sample Location:

SED-OS
Sites 1 & 3

Sediment
Chemicals of concern: Volatiles
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Sample Date TOlal VOC is the sum orall detecled VOC except

Analytc concentrations less than the sample detection limit are plotted as zero concentration on this chart. Methylene Chloride and Acetone.

Sample concentration units: ..slKa

Figure 97 of 171

Sample Location:

SED-06
Chemicals of concern: Inorganics
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Sample Date
Analytt: conccnlr:ltions less than the sample detection limit nrc plotted as zero concentration on this chart

Sites 1 & 3
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~Arst:DIc

- -.- - Cadmium

... Chromium

.- Copper

Mercury

.. Nickel

_.()- -Vanadium

Sample concentnlllon units: m&fKlI:

Figure 98 of 171



Sample Location:

SED-06
Chemicals ofconcern: Inorganics
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Sample Date
Analyte:: concentrations less than the:: sample:: detectton !tout arc ploued as zero concentration on thiS chart.

Sites 1 & 3
Sediment

~).luganeu

Sample concentration umts; m&fK1l

Figure 99 of 171

Sample Location:

SED-06
Chemicals of concern: Volatiles
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Sites 1 & 3
Sediment
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Sample Date
Analyte concentrations less than the sample dclc<:lLon IUllit are plotted as zero concentrallon 00 thIs chart

~TotaiVOC

- -.- - l,l.2.l.Tetrac:hlorodhane

• Xylene!, total

TOlll1 VOC IS the 111m of all delected VOC eXl:ept
Methylene Chloride and Al:elone.

SlImple concentnuon units 1l&fK1

Figurr 100 or 171



Sample Location:

SED-07
Chemicals of concern: inorganics
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Sample Date
Analyk concenlrnlions less than the sample detection limit an: ploued as ZCTO conccnlrnllOfl on thiS chlll1.

Sites 1 & 3

Sediment

~A"enic

• Cadmium

• Chromium

• Copper

• Lead

• Mercury

.. Nickel

_ . .0- Vanldlum

____ Zlne:

Simple concenlnllton umtl: rnsfK&

Figw-e 101 or 171

Sample Location:

SED-07
Chemicals of concern: Inorganics
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Sample Date
Analyce concentrations less than lhe s,lmplc detection limit are ploued as zero COllccntmtlOl\ on this chan.

Sites 1 & 3

Sediment

~Mllngllnue

Sample ~Qnt:enln1lion unlll: mll!Kg

Figure 102 of 171



Sample Location:

SED-07
Chemicals of concern: Volatiles
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Sites 1 & 3

Sediment

- -TocaIVOC

• 1.1.2.2.Tetnchloroethane

• Xykents. total

Sample Date
Analytc conttntratlons less than the 5IU11plc delecllon limit an: plolted as~ concenlntloo on thiS chlll\.

Sample Location:

SED-09
Chemicals ofconcern: Inorganics

Toeal VOC 11 the 5Uffi or all dcleClni vOC ucqx
Mdhylt:ne Chlondc and Aeeconc

Sample concenfT1l110n unlls: 1l1iK.

Figure 103 or 171

Sites 1 & 3
Sediment

~Anenk
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~~-i--~·- -1

• Cadmium

• Chromium

• Copper

Mercury

... Nickel

_ . .Q - . Vanadium

Sample Dare
Analytc concenll'3tions less than the sample dcu:ction limit an: plotted llS zero concentratIon on thiS chart

----..-. ZJne

Sample concenlTllhOn UnllJ mWK.

Figure 1()4 or 171



Sample Location:

SED-09
Chemicals of coneem: Inorganics
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Sample Date
Analytc coocentmtions less Ihall the sample detection IIntit are plolted as ~ro conccnlnl1ion on this chart

S/lmplc concenl1'lllion umts: ma/KII

Figure 105 of 171

Sample Location:

SED-ll
Chemicals of concern: Inorganics

Sites 1 & 3
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--0-- Arsenic
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Sample Date
Analyte conceotrations less Ihan the sample detection hOlll arc: p10ued as zero concenlraUon on this chart.

~Zlnc

S.mple concenU'lllon Units. MCilKG

Figure 106 of 111



Sample Location:

SED-ll
Chemicals of concern: I"organics
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Annlytc concentrallons less than the sample detectIon limit an: ptoued as zero conccntralloo on thIS chart
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Sample Location:

SED-IS
Chemicals ofconcern: Inorganics
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Simple eonccnlrauon unllS MGlKC

Figure 107 of 171

Sites 1 & 3
Sediment

-D--Anenk

• Cadmium

.. ChromJum

• Copper

• Lead

M crcury

.. Nickel

_ . .0- Vanlldium

____ lJne

Analytc conceatraUoos less than the sampk dclecUon limit an: ptolled as zero concentntion on thiS chart.

Figure 108 of 171



Sample Location:

SED-IS
Chemicals of concern: Inorganics
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Sites 1 & 3
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Sample Date
Analyte concentrations less than the sample detection limit are plotted as zero concentration on this chart.

Sample concentration units: maiKg

Figure 109 or 171

Sample Location:

SED-16
Chemicals of concern: Inorganics
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Sample Date
Analyte concentrntions less than the sample detection limit are plotted as zero concentration on this chart.

_.-0- ·Vanadium

-*-Zinc

Sample: cone:entratlon units: mgIKlj:

Figure 1100r 171



Sample concenlnlllon Unl!5 m&fK&

Sample eoncenrnll1on units: mafKi

Sites 1 & 3
Sediment

Figure 111 or 171

.. Chromium

• Copper

+-- Lead

Sites 1 & 3
Sediment

-. Cadmium

.. Nickel

-iI(;- ZJne

-"'-Merc.ury

_ . .() _. Vanadium

-v--Arsenic
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Sample Location:
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Chemicals of concern: Inorganics
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Analytt concenlrallons lesslhan the sample detection limit are plotted IlS zero concen
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Chemicals of concern: Inorganics
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Analyte concentr.l.llClfls less than the sample detection limn are plotted as zero concen
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Sample Location:

SED-17
Sites 1 & 3
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Chemicals of concern: Inorganics
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Analytc conccntmtions less than the sample detection limit are ploued as zero concentmtion on this chart.
Sample concenlTllion units: lnafKI

Figure 113 of 171

Sample Location:

SED-IS
Chemicals of concern: Inorganics
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Sites 1 & 3

Sediment

--CJ---Anenk

• Cad.mlum

• Chromium

• Copper

---.- Mercury

... Nh:kel

_ . .{)_. Vanadium

Sample Date
Analytc concentrations tess than the sample detection limit a~ p101ted as zero concentration on this chart.

-*-lJnc

Sample concOlll'llhon UnllS: mglKs

Figw-e 114 of 171

--



Lead

Menury

Figw-c 11Sof 171

Sites 1 & 3
Sediment

.~- Cadmium

• Chromium

• Nickel

• Copper

Sites 1 & 3
Sediment

---0-- Vanadium

Simph: concc:nlTllion umU maJK&

Sample concmrrallOn unus maiK&

-'-0

~

0.

em: Inorganics

cern: Inorganics

Sample Dafe
ons less than the sample dctecllon limit are p101led as zero concc:ntrntlon on thiS chart.

Sample IMe
ons less than tM sample detectlon limit an: p101ted as zero conet:ntnlllon on lhls chart.
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Analylc conce:ntralJ

Figure 1160r 171
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Sample Location:

SED-19
Chemicals of concern: Inorganics

900,-----------------------------,

800

700

600c
.2
~ 500
C
~
c
o
U

200

100

Sample Dare
Annlytc concentrations less thtln the S:J.mple detection limit arc p10lted as zero cooccnlrallOll on this chart.

Sites 1 & 3
Sediment

S8lnplc: conccnl11l1l0n umts: I'IlInca

Figure 1170f 171

Sample Location:
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Chemicals of concern: Inorganics
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Analytc concentrattons less l.hnn the sample detection limit are plotted as zero concentration on this chart.

Sites 1 & 3
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• Beryllium

- .- Cadmium
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_____ Cyanldt

_ . .()-. Mercury
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Sample: eoncentfllion umlS: ..all
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Sample Location:

SEEP-Ol
Chemicals ofconeem: Inorganics
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Sample Date
Analyte concentrntions less than the sample dctcctioo limit nn: ploued as.tern concemratJon on thiS chan

Sites 1 & 3
Leachate

-D-Manguue

Sample: concenlrallon UnltJ; I'JIL

Fi~ 119 of 171

Sample Location:

SEEP-Ol
Chemicals of concern: Volatiles
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Sites 1 & 3
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~TotaIVOC

--_--I,I.2.1.Teb'1lChloroethlne

• I.I-dic.hlol'"~thane

• 1,4-Dichlorobenzene

Ethylbe nzenc:

TrlchloroethCDC:

... Vinyl chloride

--.Q---Xylenes, total

Sample Date
Analytc concentrations less ltum thc sample detection limit arc ploued as zero concentration on thIS chllM.

TOlal vex: n the RIm or.11 deu:eled vQC eJllcc:pl
Methylene: Chlondc: Ind Ac:t'lont.

Sample eonc:C'IlrtlllOn units: I'J'L

Figure 120 or 171



Sample Location:

SEEP-02
Chemicals of concern: Inorganics
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Sample Date
Analytc conccnlr;ttions less than the sample detcction limit nre plotted as zero conccntrlltlOfl on this chart.

Sites 1 & 3

Leachate

---{J--- Antimony

.- Antnlc

.. Beryllium

• Cadmium

• Chromium

______ Cyanide

... Lrad

---0-- Mercury

----Jt-- Nlc:kc I
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Zlo,

Simple c.ont.enmtlcn Units: mJI'L

Figure 121 or 171

Sample Location:

SEEP-02
Chemicals of concern: Inorganics
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Sample Date
Analyte conccntl1ltions less than lhe sample detection limit are plotted as Zl:1'O concentration on lhis chul1.

Sites 1 & 3
Leachate

-0- Mane_Dele

Sample toncenlrlllu>n unll,' I'IIL

Figure 122 or 171
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Sample Location:

SEEP-02
Chemicals ofconcern: Volatiles
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Sites 1 & 3
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- -TotalVOC

• 1,1.2.2-Tetnchloroethane

• I.I-Dichloroethanc

• Elhylbe RUne

• Trichloroelhene

Vinyl chloride

• XySenn,Iotal

Sample Date
Analyt~ concentratIons less than the sample detection tuml an: plolted as 2.«0 concenlral100 on thiS chan

Sample Location:

SEEP-03
Chemicals of concern: Inorganics

Total VOC II 1!'Ie IUm or.1I de~h:d vex: cKCeJ"
MCfh)'ienc Cblondc: .nd Ace'lGnC:

Simple COnt.entrlhOI\ unu. I'Jfl

Figwe 123 or 171

Sites 1 & 3
Leachate

--a-- Antimony

• - Ancok

• Beryllium

• Cadmium
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Sample Date
Analytc concentrations less limn the sample detection hmll are p10lted as zero concentrnlloo on thiS chart.

Sample concmb1lhon unlll. I'sJL
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Sample Location:

SEEP-03
Chemicals of concern: Inorganics
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Analyte conccntrnlJons less than the sample deuxllOQ Itmlt are plotted as ttrO concentration on this char\.

Sample Location:

SEEP-03
Chemicals ofconcem: Volatiles

Sites I & 3
Leachate

..........-Mang.nue

Sample conccntrltlon Units; I'IJfL

Figure 125 or 171
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on on '" on '" '" '" '" .... .... ....
~ '" ~ ~ ~ '" '" '" '" '" '"~ ::I ~ ;;; ;:, :; ~ ;;;
<> <> <> '" '" '" '"

--0-- Total voc

- -.- - 1.I.2.2~TlttrKllloroeth.ne

• 1.I-Dkhlorot:tbane

• 1,4-Dlcblorobuune

.. Eth)'lbtDZtne

-. Trlchloroethene

• Vinyl chloride

---o-··Xylenes, Total

Sample Date
Analyte conct:nltalions less than lhe sample detection l,mlt are p10lted as zero conccnl.l'81ion on !his chart.

TOUII VOC lithe sum of all dclcClcd VOC eX«:p1
Metbyll:nl: Chlonlk Ind Accume.

Sample: concentrillon unltl. IolJl't.

Figure 126 of 111



Sample Location:

SEEP-04
Chemicals of concern: Inorganics

800.,----------------------------,

700

600

Sites I & 3
Leachate

-'""'- Antimony

• Arunk:

• Beryllium

.. Cadmium

300

400

.~ 500

~

~
c

<5

zoo ,.
+ .. ,

100 / X '--,_~ _---II
,,

; 'III ... ~... I

,
o~ ".,-,-" ,~~

'" '" '" '" ~ ~ ~ ~ .... .... .... .... '" '" '" '" ~ ~ ~ ~ 0

~
~ a; ~

~
~ a; ~

~ '" a; '" ~
~ a; '" ~ '" a; ~ ;S;'" !:! '" !:! '" !:! '" N '"0 0 0 0 0 0 0 0 0 0 0 0 - 0 0 0 0

•,,,
,,,,,

,

• Chromium

__a- Cyanide

.. L.ead

_ . .()- Mercury

~Nltkel

-+- Vanadium

Zin'

Sample Dufe
Annlyte concentrutions less than the sample detection 1Inul arc p1olt.ed as zero concentrauon on lhlS chan.

Sample concenrt"lllon unitS m~

Figure 127 or 171

Sample Location:

SEEP-04
Chemicals of concern: Inorganics

12000,----------------------------,

10000

c 8000
.~

~ 6000
~
c
0
U

4000

2000

Sample Date

Analyte concentr:nioos less than the sample delet:lion limit an: plolted as zero concentration on this chart.

Sites I & 3
Leachate

-0- Manganese

Somple concenmnlon umts lI&1t-

Figure 128 or 171



Sample Location:

SEEP-04
Sites 1 & 3

Leachate
Chemicals of concern: Volatiles

120,----------------------------,
~TotllIVOC

100

c 80

'E
-c 60
~
u
c
0
u

40

20

0
." ." ." ." ~ ~ ~ ~ .... .... .... .... 00 00 00 00

~ '" '" '" 0 0 0 0

~'" '" '" '" '" '" ~ ~ ~ $ '" '" '" ~ '" '" '" '" ~ '< 0
~ ;;a '" ;;; '" '" '" ;;; '" '" ;;; N '" ;;; .., '"0 0 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0

Sample Date
Analyte concentIations less th.wlhe sample detcction limit are ploued as zero cooccnlratioo on Ihis chart.

- -.- - t,l ,2,2.Tetrachloroethane

.. l.l·Oichloroethane

• 1,4·0lchlorobenzene

• Eth)'lbe Il2cne

--..- Trichloroethene

A Vinyl chloride

_. -0- .. Xylencll, Total

TOlal VOC is the sum of all dctl:clcd VOC execpl
Methylene: Chloride and Acclone.

Sample concentration units: 1Is/l,.

Figure 129 of 171

Sample Location:

SEEP-OS
Sites 1 & 3

Leachate
Chemicals of concern: Inorganics

---er-- Antimony

2000

• L.ead

.. Beryllium

-+- Chromium

.- Cadmium

-.-- Arsenic

----1IE-- Nlcke I

_.-0-- Mercury

____ Cyanide

8000

•, ,
7000 ," ,.',

6000 ,,,
5000

,,,,
4000

,,

c
.~

~
c
~
ca 3000

Sample Date
Analytc concenl.l1uions less than the sample detection Limit are plotted as zero concentration on lhis chart.

Sample conctnttaUQn units: }lg/L

Figure DO or 171



--------

Sample Location:

SEEP-OS
Chemicals of concern: Inorganics

25000,----------------------------,
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.§ 15000
E
~
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u
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0
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 00 00 00 00 '" '" '" '" <:> <:> <:> <:>

<:> 0
~ ~~ '" ~ ~ ~ $ '" ~ ~ ..

~ ~ '" '" ~
..

~ '" '" '" <:> <:> <:> <:>

'" c; .., '" ;;; ;a
~

.., ;a c; N ;;; '" c; N ;;; '"<:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:>

Sample Date
Anatytc cooccntr.lIions less than the sample detectlon limll are ploned as zero concCl\tration on thIs ch:ut.

Sites 1 & 3
Leachate

Sample concenrrntion umts" ,,&Il

Figure 131 of 111

Sample Location:

SEEP-OS
Sites 1 & 3

Leachate
Chemicals of concern: Volatiles

--0- Total YOC
t60

t40 - -.- - 1,1.2.2-TetrllChlorocthanc

120 • 1.I·Oicbloroetbane

c 100
-~;; • 1.4-0ichlorobenzene,
~

80
c ~ Ethylbc nzenc
0 60u

h40 --..- T ...lchloroethene

20
JL • Vinyl cbloride•.1=_--1<. -.- - r-, -=

0 - . . . -
~ ~ ~ ~ '" '" '" '" ~ ~ ~ ~ 00 00 00 00 '" '" '" '" <:> <:>

~
<:>

~ 0 ~ ~
_ . .Q _ •. Xylenes, tot.1

~ '" ~ ~ ~ $ @'" ~ '" ~ ~ ~ '" ~ ~ ~ '" ~ ~
<:> <:> <:>

'" ;:, ;a
~

.., ;a '" ;;; '" ~ '"<:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:>

Sample Date TOUlI VOC IS lhe sum of all detected VOC except

Annlytc concenlnUions less than the sample detection limit are plOUed as zero concentratIon on thts chart. MClhylene Chlol1de and Acetone.

Sample eoncentnlilon unllS: ",w'l

Figure 132 of 171



Sample Location:

SEEP-09
Chemicals of concern: Inorganics

1800

1600

1400

c
\ZOO

~
1000="

~ 800g
u

600

•

Sites 1 & 3

Leachate

---G-- Antimony

.- Arsenic

• BeryUlum

• Cadmium

• Cbromium

_____ Lead

• Men:ury

400

200

-'- ,..,..ff0
~ ~ ~ ~ '" '" '" '" ~

~ ~ ~ "" "" "" "" '" '" '" '" 0 0 0 0

~
e;
~

;:;
~ '" ~ ;;:; ~ '" ~ ;;:; ~ ~ ~

~ '" '" ~ ~ '" ~ ~ ~
0 0 0

'" '" .., .., '" <;; '" '" <;; i:! ~ '"0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sample Date

--..0- -Nickel

--4- Vanadium

--+--ljnc

Analytc conccntrnlioos less than the sample detection limit a~ ploned as zero concentration on lhis chart.

Sample Location:

SEEP-09
Chemicals of concern: Inorganics

Simple concentration units; jlgIL

Figure 133 of J71

Sites 1 & 3

Leachate

2500,----------------------------,

2000

c
.~ 1500
;;
"
~
c 1000Q

U

500

-0- Manganese

Sample Date
Analyte conccntralioos less than the sample detection limit are ploued as zero concentration on this chan.

Sample concentnlllion unllS: IlWL

Figure 134 or 171



Sample Location:

SEEP-09
Sites 1 & 3

Leachate
Chemicals of coneem: Volatiles

~-TotlilIVOC

• 1,4-0ichlornbenune

• I, I-Dichlorot thane

• -.- - l.l.2.2~Telrachlorotthant

____ Trichku"oethene

TOlal VOC IS (he: sum of.1I deteCted VOC exccpl
Methylene Chloride and Acetone.

Sample COllCenlTDlIon unns: ..aIL

• Vinyl chloride

'" '" '" '" <:> <:> <:> <:>

~
<; <; <; _ . ..Q_. Xylenes, total

~ '" '" '" <:> <:> <:> <:>

'" '" :! ;;; '" '" i:! '" '" :!<:> <:> <:> <:> <:> <:> <:> <:> <:>

5

0
~ ~ ~ ~ '" '" ~ '" ~ ~ ~ ~ 00 00 00 00

~ ~ ~ '" ~ '" ~ ~ ~ '" '" '" ~ ~ '" ~;:, '" '" '" '" '"<:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:>

Sample Date

40
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.~
25

~
20

g
15u

10

Analyte concentrations less than the sample detecllon hmn an: plolted IS zero COflCCnlJ"atlon on this chart

Figure 135 of 171

Sample Location:

Sites 1 & 3 Raw Influent
Sites 1 & 3

Ground Water
Chemicals of concern: Inorganics

SOO

450

400

350
=
~ 300
E
~

250

= 2000u
150

100

50

0

Q...- J!j -~']~

~ ~ ~ ~ ~ ~ ~ '" ~ ~ ~ ~ 00 00 00 00 '" '" '" '" <:> <:> <:> <:>

~
<;

~ ~~ '" ~ ~ ~ '" ~ '" ~ '" ~ '" '" '" ~ ~ ~ '" '" '" <:> <:>
~ ;5

~ '" '" '" ~ '" '" ;;, '" '" 0; ;:, ;;; '" '"<:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:> <:>

• Barium

• Chromium

- .- Lead

--+- Nickel

Sample Date
Analytc concentrations less than the sample detection limit an: p{olted as zero concentratIon on this chart.

,...
Sample coneentnlllon unlts" 11&11.

MEG

MCL "'"2000

MEG

MeL:
'00
'00

MEG

MCL IS

MEG:

MC'L.
'00

""
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Sample Location:

Sites 1 & 3 Raw Influent

,-- -- -- --_.
I
I

---- --

Sites 1 & 3
Ground Water

Chemkals ofconcern: Inorganics

120000.,----------------------------,

" ~-Alumlntlm

100000

c 80000

~.
t 60000c
~
c
0
u

40000

20000

"

"

• Manganese

" "o.j.....~~~--~-~~--~--~.-~-~~~~~~~~~~~~~....,..I
.. Sodium

Sample Date
Analytc concentrations less thtlIl the sample detection lim;t an:: plotted as zero concentration OIllhis chan.

Sample: concentnllion Units: 1'sJ1..

Figure 137 of 171

Sample Location:

Sites 1 & 3 Raw Influent
Sites 1 & 3

Ground Water
Chemicals of concern: Volatiles

600.,--------------------------,
~T~aIVOC

• - 1.I-Dlchloroethane

& Toluene

.. Ethylbenzeftc

.. l.2-D1chloroelhene. Totd

• Chlorobenzene

_ . .() _. Vinyl chloride

_____ - Methylene Chloride

,
100 ,,-

0
on on on on '" '" '" '" .... .... .... .... 00 00 00 00 '" '" '" '" 0 0 0 0 ;; ;;

~'" '" '" '" ~ '" '" ~ '" '" ~ '" ~ ~ ~ '" ~ '" '" '" ~
0
~

0
~;;; '" '" '" '" '" '" ;;; '" '" '" '" '" '" i'! '" '" '" '"0 0 0 0 co co co co co 0 co co 0 co co co co co co

500

c
400

.~

~ 300c
~
c
0u

200

600

"lOOOMeL;

MEG;O.U
MCL;

V;nylC1llarodc

MEG;

1000

1400

Tolal VOC is the sum of all de\CClcd VOC except
Methylene Chloride and Acelom:.

Sample concentrolion unils: I'gIl.

Sample Date
Analyte concentrations less than the sample detection limit an: ploLled as zero concenlrat;on on this chan.

Figure 138 of 171



-------- --

Sites 1 & 3
Surface Water

Sample Location:

SW-Ol
Chemicals of concern: fnorganics

5000

4500 •.
4000 ,
3500

~ 3000

~
2500

c 2000Q

u
1500 ..
1000 ,,,
500

,

0 ~-'.n.--.--- - ---
Sample Date

Analyte conccntrnllons less than the sample detection limIt are p10ued as zero concentratIOn on this chart.

-~Lt:ad --. Zinc

Sllmple conccmrallOn umts: Ilgfl.

Figure 139 or 171

Sample Location:

SW-Ol
Chemicals of concern: Inorganics

12000,----------------------------,

10000

c 8000
Q

E
~

6000
c
Q

U
4000

2000

Sites 1 & 3
Surface Water

-0- Manganese

Sample Date
Analytc concentrntioosless than the sample detcction limit 3n! plotted as zero concentrntion 01\ thIs chan.

Sample conl:etlttlltlon Units: ..all-

Figun: 140 or 171
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Sample Location:

SW-OI
Sites l & 3

Surface Water
Chemicals of concern: Volatiles

.
12

r

10

c 8
0."·l: 6 ~TotllIVOC0

~
c
0
U

4

2

0
A

on on on on '" '" '" '" ... ... ... ... '" '" '" '" '" '" '" '" '" '" '" '" ~ ~
;; ;;e: '" '" '" ~ '" ~ '" ~ ~ ~ '" ~ '" e: '" ~ '" ~ '" ~ ~ ~ '"~ .. ;;; ::J .. ::J '" .. '" '" .. ::J '" ;;; '"'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '"

Sample Date Total VOC IS che sum of all dctecled VOC exccpl

Analytc concentrations less than the sample detection limit arc plotted as zero concentration 00 this chart. Mcrhylcnc Chloride and ACtlone,

Sample conccnrrnfion units; I'gIL

Figure 141 or 171

Sample Location:

SW-02
Sites 1 & 3

Surface Water
Chemicals of concern: Inorganics

40

3S •
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,
,

c 250
." ,· •h
c 20 , ~L.ead • Zinc· ,· ,
c
0 15

, , •u , • •,
10

,
, ,,

"5

~~ LL --LI0
on on on on '" '" '" '" ... ... ... ... '" '" '" '" '" '" '" '" '" '" '" '" ~

;; ;;'" '" '" '" '" '" '" ~ ~ '" '" '" '" '" '" ~ ~ '" '" ~ '" '" ~ '" ~;;; .. ;;; ::J ;;; .. ;;; .. ;;; '" ;;; .. ;;; .. ;;; ;;; .. '" .. '"'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '"
Sample Date

Attalylc concentrations less than !.he sample dctt."Clion limit nre plotted as zero concentration 0Cl this chart.
Sample tOntcnlfllion units: ilg!1.

Figure 142 or 171



Sample Location:

SW-02
Chemicals of concern: Inorganics

1200 -,-----------------------------,

Sites 1 & 3
Surface Water

1000
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-c::- .\1anganese:

0
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .. .. .. .. '" '" '" '" '" '" '" '" ~

;;
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;;g,
:15 $ ~ ~ '" $ ~ ~

.. $ a~
.. $ '" '" '" '" '" '" '" '" ;:0n " " " ~

;;; " 0; M ;;; " 0; " i'!'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '"
Sample Dare

Analytc conccntratioos less than the snmp1c: detection IImLl are ploued as zero concenlralLon on thIs chan.
Simple concentration UnlU: ..gil

Figure 143 of 171

Sample Location:

SW-02
Chemicals of concern: Volatiles

2.5.,----------------------------,

.~ 1.5
~

~

I,"
c
Q

u

05

0
,I.,~~~

Sites 1 & 3
Surface Water

-0- Tora' VOC

~ ~ ~ ~ ~ ~ <> ~ ~ ~ ~ ~ .. .. .. .. '" '" .... '" '" '" g, .. .. '" ~
.. .. '" ~

.. :l; ~ ~ '" :l;;;; " 0; M n " 0; M '" 0; M '" "'" '" '" '" '" '" '" '" '" '" '" '" '" '" '"
Sample Date

Analytc concentrations less thnn the sample detection limit are plotted as zero conccmration on tillS chart

TOial VOC lithe sum of all detected VOC except
Methylene Chloride and Ar.clonc.

Sample concentrallon units "'tiL

FigUTC 144 of 171



Sample Location:

SW-03
Chemicals ofconcern: Inorganics

25,---------------------------,

Sites 1 & 3
Surface Water

•,
20

c •0 15."c-..
t ,•c 10

, .'0
U , ,

, ,
•5

•,,,,,,,,
~Lelld • Zinc

Sample Date
AnnJytc concentrations less than lhe snmple detection limit are plotlcd as zero concentrntion on this charlo

Sample conccnlralmn units: IlgIL

Figure 145 of 171

Sample Location:

SW-03
Chemicals of concern: lnorganics

3000,---------------------------,

2500

c
2000

0..,
];

1500
~
c
0

U
1000

500

Sample Date
Analyte concentr:l.lions less thllll the sample detection limit an: plotted as zero concentrallon on this chan.

Sites 1 & 3
Surface Water

-{J- Manganese

Sample concentt'lliion uml$: I'JI'L

FigW"C 146 or 171



Sample Localion:

SW-03
Sites] & 3

Surface Water
Chemicals of coneem: Volatiles

2.5 r--------------------------,

Annlyte concentrallons less than the sample detection llmit are plolled as zero concentralion on thIs chart
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<> <> C> C> C> C> C> C> C> <> C> - C> C> C> C>

Sample Date

-::.- Total VOC

Total VOC I' fhe: lum of all dc:lee;:led VOC cxcqll
MClhylenc Chlonlk: and heClonc

SlllllpJe conccnlnlllon UnllJ: I'IIl

Figure 147 of 171

Sample Location:

SW-04
Sites 1 & 3

Surface Water
Chemicals of concern: Inorganics

25 r--------------------------,
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•
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Sample Date
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c
.~ 15 •~

~ •c 100 ,
U ,,

• ,,,
5

Anll1ytc concmtratUXIS less lhan !.he sample detecllon llnulare plotted as zero C(lflcentnlllOO on thiS chart.
Sample conccnfl'llllon units: ..sit

FigtR 148 or 171
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Sample Location:

SW-04
Chemicals of concern: tnorganics

300,----------------------------,
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~
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C> C> C> C> C> C> C> co C> C> C> C> C> C> C> C> C> C> C> C> C>

Sample Date
Analytl:: concentrations less than the sample detection limit are p101ted as zero concentration on this chan...

-----

Sites 1 & 3

Surface Water

~Manganele

Sample concentration units' JI&IL

Fi&ure 1490f 171

Sample Location:

SW-04
Chemicals of concern: Volatiles

8,-------------------------,
7

6

Sites 1 & 3

Surface Water

Analytc concentrations less than the sample detection limit arc plotted as zero concentnuion on this chart.
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Sample Date

~Tot.IVOC

TOI~I VOC i,the sum of all dCll:ctc:d VOC except
Methylene Chlonde and Acetone..

Sample: concentrallon umts I"&fl

Figure 150 of 17\



Sample Location:

SW-OS
Chemicals ofconcern: Inorganics

- 25,------------------------------,

-------

Sites 1 & 3
Surface Water

i!'

• ·20 ····.
c .
.~ 15
;;

'""
~ •
c 10

.
0 .
u ....

5

Sample Date
Annlyte conccntrauoos less than the sample dt:1CCtll)n limit~ plotted as zero ConccntnlllOO on thiS chart.

-. Zinc

Simple concentr:llion units Ilafl

Figure 151 of 171

Sample Location:

Sw-OS
Chemicals ofconcern: Inorganics
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C
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0
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Sample Date
Analytc: concentrations less than the sample: detection linut an: p10lted as zero concentration on thiS chart

Sites 1 & 3
Surface Water

Simple COncc:ntr:lllon umts I'&fl

Fi~ 152 of 171



Sample Location:

SW-OS
Sites 1 & 3

Surface Water
Chemicals of concern: Volatiles

3.5

3

2.5

"Q."=~
c
~
~ 1.5"Q
U

~TotaIVOC

Sample Date
Annlytc concentrations less than the sample detcction limit are plotted as zero concentration on this chart.

TOlllI VOC IS the sum or.1I dcl~'cd VOC exCcpl
Mcthyl~nc Chlonde and Acetone.

SliIlnp1e concenrnuion unils: 1l&fL

Figw-e 153 or 171

Sample Location:

SW-06
Sites 1 & 3

Surface Water
Chemicals of concern: Inorganics
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Sample Date

Analyte cooeenlratioosless than !he sample detection limit an: plolted as zero eonceruralion on this chan.
!Umple toncentnllion umq 1l&fL

Figure 154 or 171



Sample Location:

SW-06
Chemicals of concern: Inorganics

------

Sites 1 & 3
Surface Water

- 300 r---------------------------,
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Sample Date

Analyte concentrations less than the sample detcction llmil arc plotted as zero concentration on thiS chan.
5llmph: concentr:uion unil.: ..all

FigW"C: 155 of 171

Sample Location:

SW-06
Chemicals ofconcem: Volatiles

2.5,---------------------------,

r

c
.~ lo5
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~
c

~

Sites 1 & 3
Surface Water

~TotaIVOC

Sample Date
Analytc concentrnuewtS less than the sample detection limit are plcHed as zrro concentration on IhlS chan..

TOflll VOC ;,lhe sum or.11 del~'ed VOC except
Methylene Chlonde Ind Acetone.

Sample concentnuion umlll; IlJIL

Figun:: J S6 of 171



Sample Location:

SW-07
Chemicals of concern: [norganics

Sites 1 & 3
Surface Water
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Sample Date

Analytc concentrations less than the sample detlX1ion limit are plotted as tttO COOcentraltOfl on thiS chan.
Sample COllec:llllallon Units.: lo'JIl

Figure 157 of 111

Sample Location:

SW-07
Chemicals ofconcern: Inorganics
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Sample Location:

SW-07
Chemicals of concern: Volatiles
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Sample Date
Anlllytc: concentratloos less than the sample detection limJl~ p10tlcd as zero concentration on thiS chart.

Sample Location:

SW-08

TOllII VOC.I.he sum of.1I dcll:C1Cd VOC except
Methylene Chloride end Acctone.

Sample concc:ntnlllon units. lliVL
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35

30 •
25

c
.~

~
20 , ..,

~Lc.t1c , , --.- lJilC

~
, ,

c 15 , , .
0

, ,
u • , ,

, "10 , ,, ,, • ,
5 • / r\.

.n.J/ til

0

'" '" '" '" "'" "'" "'" "'" .... .... .... .... 00 00 00 00 e! ~ '" ~
0 g 0 g

~
;; ;;

~ '" ~ ~ ~ ~ ~ ~ ~ ~ ~ '" ~ '" ~ ~ '" ~
0

~;a N n '" ;a n ;a 0; ~ " 0; '" ;a '"0 0 0 0 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 0

Sample Dace
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Sample Location:

SW-08
Chemicals of concern: [norganics
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Sample Date
Analytc concentrations less than the sample detection limit are plotted as zero cooccnlration on this chan.

Sites 1 & 3

Surface Water
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Sample: concenTralion unilS: ",gil.

Figure 161 of 171

Sample Location:

SW-08
Chemicals of concern: Volatiles
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Analytc: concentrations less than the sample dClcction limit are ploned as zero concentration on this chart.

TOlal VQC is the sum of all dCleCted VOC except
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Sample Location:

SW-09
Chemicals of concern: Inorganics
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Surface Water
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Sample Date
Analyte eonet:tnrntlons le~ than the sample detcctlon limit arc plolted as zero concentrntioo on thiS chan.
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Figure 163 or 171

Sample Location:
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Chemicals ofconcern: Inorganics
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Analyte concemrntions Ic~ than the sample detcction limIt arc ploued as zero concentration on this chart.
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Sample Location:

SW-09
Chemicals ofconcem: Volatiles
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Sites 1 & 3
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-::J- Total VOC

Sample Date
Analylc concentrations less than the sample dcu:Clion limit arc ploued u zero concentration on this chart.

Sample Location:

SW-15
Chemicals of concern: lnorganics

Toni vOC it fhe sum of all del«red VOC except
Methylene Chloride and AeCIOne.

Simple eonccntl'SIIOn Units: "IlL

Figure 165 of 171

Sites 1 & 3
Surface Water

40

35

30

c 250.".
l: 20
~
c
0 15U

10

•

-v-Le'" -. 7Jnc

5

0
~

~ ~ ~ ~ '" '" '" '" ... ... ... ... 00 00 00 .. '" '" '" '" '" '" '" '" ;; ;; ;;l1:> $ ~ '" ~ '" '" ~ l1:> $ ~ l1:> l1:> '" ~ ~ ~ '" ~ l1:> ~ '" '" ~ '"~ ;;, '" ;;; ~ N ~ '" '" ~ '" ;;; ~ '" ;;; !:!'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '"
Sample Date

Analytc concentrations less than the sample: detection limit are ploued as zero cooccnl11l1ion on this chlU't.
Simple concentrll110n Units: 1.I&fL
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Sample Location:

SW-15
Chemicals of concern: lnorganics
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Anll1yte concCnlratloos less than lhe sample detection I,mll arc plotted as zero conccnlrnuon on thiS chart.
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Sample Location:
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TOfII VO(' I. the sum of all dcleCted VOC UCepl
MClhylcnc Chlondc and A~lonc.
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FigW"C 170 of 171

Sites I & 3
Surface Water

Sites I & 3
Surface Water
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Sample Date
pic detection limit an: plotted as zero concentration on this chart.
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pie detcction limit art: ploned as zero conccntrnlion on this chart.
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ample Location:

SW-16
Chemicals ofconcern: Volatiles
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Sites 1 & 3
Surface water
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-0- Total VOC

Sample Date
Analytt: conccntraltons less than the sample detectIon hrnH an: plOlled as zero Concentration on uus chart

TOOII VOC lJ the aum or.ll cklCCted VOC excqH
M~hylel'lC Cblondc and Aeefonc.

Sample coneenlTltlon unus' J.lll'l
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Appendix B.4

Long-Term Monitoring Trend Results
Eastern Plume

• Extraction System Influent/Effluent
and Extraction Well Data (EW)

• Groundwater Data (MW)
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Sample Location:

Eastern Plume Combined Effluent
Eastern Plume

Ground Water
Chemicals of concern: Volatiles
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___ Tetrachloroethene
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Sample Date

Analytc: concentrations less than the samplt detection limit arc plotlcd as zero concc:ntration on this chan.

T()(lr voc t5 the sum omll dele<:led VOC except
Methylene Chloride II'd Acefone

Figure I of 86

Sample Location:

Eastern Plume Raw Influent
Eastern Plume

Ground Water
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.. Trkhlorotlhtnt

• Tetrac.hloroelhtnt

--+ 1.1-DkhlorMlhut. folal

Figwt: 3 or 86

I,I-Olc:hloroe thine

.. Tdcbloroetbcnc

1.2-Dh:bloroethene, Cotal

Eastern Plume

Ground Water

Eastern Plume

Ground Water
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-. 1.I-Olchioroelhrnc
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-.. I,I-Dkhktroethtnt
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!be sum or.1I dd.eclcd VOC extqX
yknc Chionde .nd Accconc

fraJlon unitt I'sfL

-- --- --

Sample Location:

EP-DP-Ol
Chemicals of concern: Volatiles

I
.

2.5

2 •
=
~

1.5

~
; 1 0u

0.5

0
~ ~ ~ ~ '" '" '" '" ~ ~ ~ ~ "" "" "" "" '" '" '" '" '" '" '" '" ~

;;
~

;;
~ ~ a :s S!: ~ ~ ;s S!: '" '" :s S!: '" '" :s S!: ~ S!: ;s e ~ ~ e

M M '" 0- M '" 0- M '" M
~ '" ::'" '" '" '" '" '" '" '" e e '" '" '" '" e '" '" '" '"

Sample Datt Tocal VOC IS lhc

Analyt.c: concenlraJ.lons less !han the sample detectlon limit are p10ued as zero conccntralJOIl on thiS chan Mahy

Sampk«nwo:en

1.1.I-Tnc"'- J.l-O'CW-.... 1.I·Doc~ LJ·Oocw.--._ ._- T~_

MOO 200 MEG 70 MEG J MEG 70 MEG ) MEG ,
MC'L.; 200 MCL MCL J MCL 70 MCl , MCL ,

I Sample Location:

EP-DP-02
Chemicals ofconcern: Volatiles

I

0.9

0.8

0.7

=

~
0.6

~
0.5

= 0.4=U
OJ

0.2

0.\

0
~ ~ ~ ~ '" '" '" '" ~ ~ ~ ~ "" "" "" "" '" '" '" '" '" '" e '" ~ ~ ~ ~S!: '" '" :s S!: $ a ;s S!: '" a ;s ~ $ '" ;S ~ ~ a '" ~

e
~ '"s ~ 0- M M '" .., 0- ;:, '" :: M

'" '" '" '" e e '" e '" e e e '" e '" e '" e

Sample Date Toe.1 voc IS

Analytc concmtnbOOS less than the: sample detection IImll art ploned as tern concentration on thiS chart.
M«h

I
Sample conccft

I 1.I.I·TndoIefM.... I I.I~ l_l~ 1,.2.-Dt<-._ .- T~_

I MEO I 200 MOO 70 MEG , MEG 70 MCG ) MEG ,
MCL I 200 MCL. MCL. , MeL 70 MCL. , MeL , I

FIgure 4 of 86



Sample Location:

EP-DP-03
Chemicals of concern: Volatiles
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Analytc CQnlXnll'3llOf1S less !han the sample detection hmJI an: p10ttm IS zero concentnuon on thiS chan.

Sample Location:

EP-DP-04
Chemicals ofconcern: Volatiles

Total VOC IS me Jurn of III delecled VOC Clt~pl

Methylene Chlondc: and Acetone.

'OJI.

Figurt 5 of 86
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Analyte concent.rauons less than the sample delectlon limil an: plotted as zero concentnluon on thiS clwt.

TOtal VOC IS ttIe IUln or-U de1C:C:Il:d VOC c:xC:C:pf
Methylene: Chloride: lind Ace'lonc.
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Figun: 6 of 86



Sample Location:

EP-DP-OS
Chemicals of concern: Volatiles
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Figure 1 of 86

Sample Location:
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'" Tnchloroethene

Eastern Plume
Ground Water

,& 1,l-Dlchloraethane
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Figure 9 of 86
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Figure 12 or 86
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Sample Location:

EP-DP-12
Chemicals ofconcem: Volatiles
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Figure 13 or 86

Sample Location:

EP-DP-13
Chemicals of concern: Volatiles
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Figure 14 or 86
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Eastern Plume

Ground Water
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Analyu: conCctllrallons less than the sample. detectlon lurut are p1ocu:d as zero tonccntrallon on UIIS chan
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Metbylmc C1llondc and Ac:en»e
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Figure IS of 86

Sample Location:

EP-DP-15
Chemicals of concern: Volatiles
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Figure 16 of 86



----------- --

Sample Location:

EP-DP-16
Eastern Plume
Ground Water

Chemicals ofconcern: Volatiles

~Toc.IVOC

0.9

0.8

0.7
c
0 0.6';
=0.5c
~
c 0.40
U

0.3

0.2

.- I,I,I-Trichloroethane

1.2-DlchlorOt:thcne,lotal

____ Tetrxhklroethult
0.1

0 --on on on on "" "" "" "" ~ ~ ~ ~ "" '" '" '" '" '" '" '" '" '" ~
g ;; ;;

~
;;

~ § '" ~ ~ § ~ ~ ~ $ ~ ~ ~ $ ~ ~ ~ $ ~ ~ e '"a ;;; ..,
'" ~

..,
'" ~

..,
'"

..,
'"

.., '" '" ;;; '" !'!'" '" '" '" '" '" '" '" '" '" '" '" '" '" '" - '" '" '"

• Trichloroethene

Sample Date
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Figure 11 or 86

Sample Location:

EP-DP-18
Eastern Plume
Ground Water

Chemicals ofconcern: Volatiles
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T0fJ.1 VOC 'i lhe: sum of ,n detected VOC except:
Methylene Cblonde.nd Ate1One.
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Sample Location:

EW-Ol
Eastern Plume
Ground Water

Chemicals of concern: Volatiles
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Figure 19 or 86

Sample Location:

EW-02
Eastern Plume
Ground Water

Chemicals of concern: Volatiles
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Ana1ytc concentrations less than the sample dctccuon limit are plotted as ttro conccntrauon on thiS chart.
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Telrxbloroetbene

1,2-0iehloroetbene. Total

Eastern Plume
Ground Water

l,l-Okhloroethane
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• I.I-dkblorvedtane
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-.- l,l-DlcMorvethene
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Methylene Chlonde and Acetone:.
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Analy1C concentratlons less than the sample dclect10n limit are plotted as zero conccnntion on thiS chart.
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Chemicals of coneem: Volatiles
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Sample Location:

EW-02A

Sample Location:

EW-03

Ie



Sample Location:

EW-04
Eastern Plume
Ground Water

Chemicals of concern: Volatiles
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Mchylme Chktndl:.nd Acccoac-

'iVL

70

MeL
MEG

'00Mel.:

Analytc concentralil)C'lS less than the sample dctectton limn an: plotted as ttro cono:nlnllJon on thIS chart.

Figure 2] of 86
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Chemicals of concern: Volatiles
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Analytc conccnuauons less than the sample detttllon hmll an: ploued as zero concaunllon on thIS chan.
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Sample Date

Analyte concentrations less than the sample dctce:tion limil an: ploned as zero conccmration on this chart.

T()(111 VOC ~ Inc Jurn or all dr:tec:IC:d voc except
Methylene Chloride and Acetone.

Figure 25 of 86

Sample Location:

MW-IOI
Chemicals of concern: Volatiles

Eastern Plume

Ground Water

~TOIlIVOC
14000

12000

10000
0
0." 8000
~

~ 60000

<3
4000

2000

o

•

--.-- 1,1,I-Trichloroethane

A I,I-Olchlorotthane

-. l,l-0lc:hloroethene

l.2-0Ichloroethene, Tolal

Tetrachloroethene

0 !
~ ~ ~ ~ '" '" ~ '" ~ ~ ~ ~ 00 00 00 00 '" '" '" '" '" '" '" '" Si ~ ~ ~~ $ ~ ~ ~ '" ~ ~ ~ $ ~ ~ ~ '" ~ ~ ~ $ ~ ~ '" ~ ~ '"~ N ~ '" ..,

'" N ~ '" :;: ..,
~

..,
co '" co - '" '" '" '" '" co - '" '" '" '" '" '" '" '" '" '"

.. Trkhloroelhene

Sample Date
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Sample Location:

MW-IOSA
Eastern Plume
Ground Water

Chemicals ofconcern: Volatiles
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5

4

o

- -.- - 1,1,1-Trk:hloroethane

• 1.l·Olchloroethen~

.. t,.Z-Dlchloroethene. Tolal
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Analytc concaurauons less lhan the sampl~ detection lunlt~ p10nled u zero concentrnuon on thiS chart.

TOUoI VOC 15 rbe sum ohll detl:Cfed VO(' excqJf
Methylene Cblondc: 'nd Acetone..
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Figure 27 of 86
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Sample LocatIOn:

MW-IOSB
Eastern Plume
Ground Water

Chemicals of concern: Volatiles
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Analytc conttnlnlllons less than the sample dctee1ton 1uml arc p1on~ as ttro conccntratJon on uus ch3n

Toral vOC IS rhc &11m orall detected VOC Cllcepc
Methylene Chlonlk.nd Acetone.
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Sample Location:

MW-I06
Eastern Plume

Ground Water
Chemicals ofconcern: Volatiles
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Analytc conceluratiooslcss than the sample dClcellon limit art p10ned as zero conccnlrntlon on IhlS chan.

TOfII VOC II/he 5Um orall deleelcd VOC cxtep(
Ml:lhylenc Chlondt and Act1onc.
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Figun: 29 of 86

Sample Location:

MW-l104
Eastern Plume
Ground Water

Chemicals ofconcern: Volatiles

Begmmng In Sepcember 2000. dIffusIOn samplen I'q)laced the 'ow-flow sampling method at this well ~TotaJVOC
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Analytc concentrations less than the sample detection limit are plotted as zero COOCcnlratlOO on thiS chart

TOI'al VOC lithe sum of ,II defCClcd VOC exCepf
Mclhylc:nc Chlonde and Acetone.
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Sample Location:

MW-20S
Eastern Plume

Ground Water
Chemicals of concern: Volatiles

Begmnlng In September 2000. dlfTu~lon llampl~ repltac.:d the low-now m1mplmg method allh,~ well ~TotaIVOC
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Analy1c concentrnuons less th3n (hc sam~c detect.lon limit art plotted as zero concentrauon on thIS chart

TObI VOC II tbc ....m or-II dl:lwed VOC Ucepl
Mefhylmc ChlGnlk.tId Acetone.
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Sample Location:

MW-206A
Eastern PLume

Ground Water
Chemicals of concern: Volatiles
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Sample Location:

MW-206B
Chemicals of concern: Volatiles

Eastern Plume
Ground Water
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Sample Date

Ana.lyt~ conttnlnnions less lhan the! sample detection hnut arc plotted u zero conccntnlton on uus chart

Sample Location:

MW-207A
Chemicals ofconcern: Volatiles

TeMll voc $I rtle sum orall dl:leeced VOC excep
Mcthyl~Clllonck.nd Acetone.
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Figure: 33 or 86

Eastern Plume

Ground Water

Begmning In September 2000, diffu~ion samplers replaced the low-flow sampling method at this well.
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Sample Location:

MW-207B
Chemicals ofconcern: Volatiles

Eastern Plume
Ground Water

~Tol.IVOC

16

14

12

c 102
~

~
8

c
0 6u

4

o

--.-- 1,1.I.Trichlo,.oelhlUl~

• I,I-Dichloroclh.nc

• 1.I-DIc:hlorOCfhene

1.2-Dkbloroelhe:ne. Total

______ Tetrachloroethene

• Trichloroctbene

Sample Date

AnaJ)'tc COl'\ccntrauons less than the sample de1tttJon hnut an:: p10tl('(j AI ttro concentntton on thIS chan
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Analyte conccntrauons ICS$ ,han the wnple detextlon hnul~ plotted as zero concmtnllon on thiS ch:ut

Toul VOC d Inc turn ohll detected VDC' elI:ecpI
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Chemicals of coneem: Volatiles

Sample Location:

MW-209
Eastern Plume

Ground Water
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Analyte concenlriltions less than the sample detection IImil are ploUed U 2ttO concentration on tlus ch:u-t.

TIX.l voc 1$ the sum ohll dctCCItl! VOC Cllcepl
Mefhylene Chlondc.TId Acetone.
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Sample Location:

MW-222
Chemicals ofconcern: Volatiles
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Annlyt.e conccntr.1lions less than the sample detection linlit are ploUed liS zero concentration on this chan.

TOtal VOC IS the sum of ,II de:tccled VQC C,llcc:pt
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Sample Location:

MW-223
Eastern Plume

Ground Water
Chemicals ofconcern: Volatiles
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Sample Location:

MW-224
Eastern Plume
Ground Water

Chemicals of concern: Volatiles

Begmnmg In~ 2000. diffusIOn samplers replaced the low-flow samplmg method at thiS well --0-- Total VOC
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Sample Location:

MW-225A
Chemicals of concern: Volatiles
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Analytc concentrations less than the sample detection limIt nn: plotted as zero concemrauon on this chart.
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--a_- I.l.l-Trithloroetbant

I.I-Dichloroethane

-+- 1,2.DkbJoroethent, Total

Tttnchloroethene

.. Trkhlorotlhene

TOIa' VOC IS lhc: sum orlll1 detected VOC except
Methylene Chlande and Acelone.
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Sample Location:

MW-229A
Chemicals of concern: Volatiles

---------

Eastern Plume
Ground Water

BeginnIng In SqJtember 2000. dlfTu!i:JOn llamplen rep~~ low-flow !Wl\phng method al thiS well
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Analytc conCCnlnHIOl1S less lhan the sample detection limit an: plotted as ttrO conccnlt1hon on thiS chan.
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Somplc com:enll1llLon Units: 'oil
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Figure 46 or

Total VOC II me sum ohll detected vO(' except
Methylene Chlonde and Acclone.
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Sample Date
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&gmrnng In Sqlcember 2000. diffusion llllmplers replaced the low-flow sampling method at thiS well.

14

Analyte concentrations less than the sample deteetlon limit arc plotted as zero eoncentrallOfl on this chart.

7,----------------------------,
Beginnmg In September 2000. diffullion ~mplen; replaced the low·now !I8JTlplmg method at this well.
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Chemicals of concern: Volatiles

Analyte concentrntions less than the sample detection limit art plolled as zero conccnlralion on Ihis chart.

Chemicals ofconcern: Volatiles

Sample Date

Sample Location:

MW-230A

Sample Location:

MW-231A



-- ---- - --------

Sample Location:

MW-231B
Chemicals of coneem: Volatiles
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Sample Date

Analy1c conccntrallons less than !he sample detection lmul are plotted as zero concentratIOn on thiS dun...

Sample Location:
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Chemicals of concern: Volatiles
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Analytc: concenlr.l.l.i.ons less lhan the sample dctecuon limit an:: p1oc.tcd as zero concentrauoo on (filS chart.

TOl:a1 VOC 1$ the sum or,n dC'ec::led VOC tJl:tc'pl
Melhylmc.' Chlonde Ind AcetOlK.
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.. I.I-Dichlorocthane

- • - t.l-Dic:hloroethene
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Tetrac.hloroethenc

" Trichloroethene

TOlll VOC 1$ the sum orall dC'ltcled vex: excel"
Melhylmc Chlonde Ind "CClone.
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Sample Location:

MW-30S
Chemicals ofconcern: Volatiles

Begmmng In September 2000. diffil$lon lIamplers replaced the low-flow ~phngmethod at thIs well
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Analytc concentrations less than the sanlplC detection limit are plotted as zero concentration on this chart.
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Sample Location:

MW-306
Chemicals ofconcern: Volatiles

Begmnmg In September 2000. diffus1Ol1 samplers replaced the low-flow sampling method at thiS well
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Analyte concentrations less than the sample detection limit m ploued as;u:ro concentration on thiS chan.

Total VOC II the sum or.ll detected vOC except
Methylene ChlondC:'M Acelone.
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Sample Location:

MW-307
Chemicals ofconcern: Volatiles
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An3.lytc c:onccntnLlons less than the sample dcttxtlon limit an: plotted as zero Conccnln!lUOfl on thiS clwt.

Sample Location:

MW-308
Chemicals of concern: Volatiles

Total VOC IS rhe sum ohll dC'lttled VOC aCqI(
M~hylmeCh~ndt.ndAcetone.
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Flgun: 51 of 86

Eastern Plume
Ground Water

Beglnnmg In Seprember 2000. dlf'fu5lOn samplers re-p~ the low-flow sampling method at thJs well
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Sample Location:

MW-309A
Eastern Plume
Ground Water

Chemicals ofconcem: Volatiles
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Analytc concentrations less than the sample: detection hmlt an: plotted as ttrO conccnlt'3l101\ on thiS chan

TOUII VOC IS the JUm ohll deccacd VOC excqK
Methylene Chlonde and ~ont.
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Figure S3 of 86

Sample Location:

MW-309B
Eastern Plume

Ground Water
Chemicals of concern: Volatiles

Begmnmg In September 2000. diffuslon U1mplers replaced the low-now sampling method at thIS well.
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Sample Location:

MW-310
Eastern Plume
Ground Water

Chemicals of concern: Volatiles
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Artalyte concenlraUons less than the sample: detection limit an: pOlled as zero Conccnln!lUOfl on this chart.
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FIgure 55 or 86

Sample Location:

MW-311
Eastern Plume
Ground Water

Chemicals ofconcem: Volatiles
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Sample Location:

MW-313
Eastern Plume
Ground Water

Chemicals ofconcern: Volatiles

lkginning in September 2000. difTu~lon !lDmplcl'!'l replaced the low-flow 5nmphng method at th1.~ well. ~TotaIYOC

Analyte conccntmtions less lhan the sample detection limit are ploned as zero conccnlriltioo on this chart.
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Sample Location:

MW-316A
Eastern Plume
Ground Water

Chemicals of concern: Volatiles
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Figure 59 or 86
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IsamPle LocalIOn·

MW-317B
Chemicals of concern: Volatiles
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Figure 61 or 86

Sample Location:

MW-318
Chemicals ofconcern: Volatiles

Bqtmmng In September 2000. diffusion samplers replaced the low-flow sampling method aI this well
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Sample Location:

MW-319
Chemicals of concern: Volatiles

Begmmng In September 2000. dlffusK>n ~mple~ I'q)lactd the low-flow 5lImphng mt:lhod at thlll well
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Appendix C.I

Response to
Maine Department of Environmental Protection

and U.S. Environmental Protection Agency
Comments on the 2000 Annual Report



RESPONSE TO COMMENTS FROM THE
MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION

ON THE FINAL 2000 ANNUAL REPORT FOR
SITES 1 AND 3 AND EASTERN PLUME

NAVAL AIR STATION BRUNSWICK, MAINE

COMMENTOR: Claudia Sait DATED: 4 October 2002

We reviewed the final 2000 Annual Report for 1,3, and Eastern Plume and are generally
satisfied with the responses. However MEDEP still does not agree with the Navy's explanation
for rising water elevations at MW-311 during 2000. Hopefully, continued monitoring in the
Eastern Plume will provide the answer in time.

Response-Comment noted.



RESPONSE TO COMMENTS FROM THE
MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION

ON THE SITES 1,3 AND EASTERN PLUME, 2000 ANNUAL REPORT
NAVAL AIR STATION, BRUNSWICK, MAINE

COMMENTOR: Claudia Sait DATED: 14 June 2002

The Maine Department of Environmental Protection (MEDEP or Department) has reviewed
the report entitled Draft 2000 Annual Report, Monitoring Events 16 and 17, Sites 1 and 3 and
Eastern Plume, dated April 2002, prepared by EA Engineering, Science, and Technology.
Based on that review, the Department has the following comments and issues.

GENERAL COMMENTS:

1. MEDEP notes and appreciates that additional care is being taken in accurately describing the
current status of pumping effects and concentration trends.

Response-Comment noted. The Navy is pleased that MEDEP finds this assessment
acceptable.

2. In working with the water-level data files on the 2002 ArcView GIS Update CD, erroneous
data and duplicate data for many entries were found. For example, MW-1104 has a water
elevation of 26 feet for one day when all other values are in the mid-40 range. Such
problems are commonplace, and the data points should be checked in the appropriate event
reports to confirm. For this to be a useful tool the Navy or its consultant needs to thoroughly
review and confirm the water levels entered on the CD.

Response-The Navy appreciates MEDEP bringing this to our attention during a technical
meeting. The data provided on the 2002 ArcView update CD contained some errors for a
limited subset of monitoring wells, which have been corrected. A revised database file was
distributed to site stakeholders by email to remedy this issue. Additional care will be taken
when completing this database in the future.

SPECIFIC COMMENTS:

3. Figure 1-2, Location of Sites and Extraction Well Locations: The extent of the Eastern Plume
does not match that of Figure 1-1 and other later report figures along the southern boundary.
Figure 1-1 represents the state of knowledge in 2000. Therefore, for consistency the old
boundary should be used in Figure 1-2.

Response-For consistency, the Eastern Plume boundary shown in Figures 1-1 and 2-1 will \'
be redrawn to match that represented in Figure 1-2, which is based on the most recent 2000 '
VOC data showing that the plume extends south of New Gurnet Road.

4. Table 1-2, Summary of the 2000 Long-Term Monitoring Program at Eastern Plume, p. 2
of 3: Information on EW-05A does not belong in the 2000 report, as it was not installed until
September 2001. Footnotes (d) and (e) are also not pertinent. Please remove these entries.

1



R-esponse-The Navy agrees with this comment. As EW-05A was installed in 2001, it has
been removed from Table 1-2.

5. Table 1-2, Summary of the 2000 Long-Term Monitoring Program at Eastern Plume, p. 3
of 3: MEDEP could not find SEEP-I0 or SEEP-lIon Figure 2-2. If missing, please add.
Otherwise, describe their locations to facilitate locating them.

Response-Seep samples SEEP-lO and SEEP-ll are located southwest of MW-207A, and
were identified as locations of ground-water upwelling near the location of an old farmer's
well. These locations were sampled during Monitoring Events 17 and 18 (during 2000), and
noted no VOC concentrations; therefore, they have not been sampled since 2000. The two
seep locations were inadvertently omitted from Figure 2-2. These sample locations have
been added to the figure.

6. Section 2.1, Ground-Water Extraction and Treatment System 2000 Performance, Summary,
p. 1 of 5, 3cd para: Extraction well EW-03 has remained inactive since identification of the
well screen failure in December 1998. It would be appropriate to add that pumping at this
location is no longer needed, and that the well will not be replaced.

Response-The following sentence will be added to the bottom of the 3cd paragraph:

Extraction well EW-05 has remained inactive since the identification of the well screen
failure in December 1998. Pumping at this location was determined unnecessary,
therefore, no replacement of this well is planned.

7. Section 2.1 , Ground-Water Extraction and Treatment System 2000 Performance, Summary,
p. 2 of 5, 151 para: The cumulative VOCs removed from the Eastern Plume continue to show
a relatively consistent rate of VOC removal during 2000. The word "continue" adds
confusion to interpreting this statement. The rate of removal was fairly consistent for all
months in 2000 except for July. But, in the perspective of the last 4 years, the 2000 monthly
removal rates were quite low. The Navy needs to clarify what meaning it is addressing.

Response-The sentence in Paragraph 1 on Page 2 of 5 will be edited to more specifically
state that:

The overall cumulative VOCs removedfrom the Eastern Plume continue to show a
relatively consistent rate of VOC removal during 2000, with the exception ofJuly when,
the VOC removal rate increased sharply. However, in comparison to the VOC removal
rates during the last 4 years, the monthly removal rates for 2000 show a declining trend
since 1998.
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8. Section 2.2, Water Level Gauging Program, p. 3 of 5, explanation of graph: The inset graph .
shows relationship between measured water elevation in MW-3-11 and the pumping rate of- "
nearby extraction well EW-02A for the period of 1999 and 2000. The following statement is,

t

made: "The increasing water elevation at MW-311 is believed to be related to decreases in
extraction well flow at EW-02A and the deactivation of EW-02 in September 2000."

Through September 1999, the Navy's interpretation appears valid, but after that the water
elevation continues a relatively constant rising trend in MW-311 even through the extraction
rate in EW-02A increases to higher values (18.4 and 18 gpm? [units not given]). Also, the
deactivation of EW-02 in September 2000 does not make sense as an explanation, according
to data presented in Table 2-1. Furthermore, since MW-311 exhibits confined aquifer
behavior, one would not expect a time lag of months between cause and effect. On the other
hand, MEDEP notes the following items which could potentially affect heads in the general
area: (1) EW-01 extraction rate progressively dropped from 11.6 gpm in January 1999 to 4.1
gpm in September 2000, (2) in 1999 a long-term precipitation deficit began which would
tend to oppose the MW-311 rising trend, and (3) well integrity problems at MW-207A
(located 500 feet west of MW-311) where head elevation has been above land surface.
Please review this situation, and modify/expand on the explanation.

Response-The Navy believes the water elevation at MW-311 has been directly tied to the
pumping rate at EW-2A. A cause and effect relationship between pumping rates at EW-2A
and corresponding water elevation at MW-311 has been well established. The Navy also
believes that water elevation changes at MW-311 are most likely to be the result of short­
term changes in pumping at EW-2A. Note that short-term pumping rate changes could be
occurring at EW-02A that may not be noticeable during monthly flow system operations.
The Navy feels it is likely these short-term flow changes could be responsible for the ground­
water elevation changes being noted at this well. It is unlikely that any quantifiable effects of
pumping rate changes at EW-1 could affect water elevations at MW-311 as it is outside the
area of influence of EW-1. If some sort of head change at MW-207A was occurring (and no
evidence has been collected to support this), the Navy does not feel that any possible pressure
release from the deep aquifer at MW-207A would affect the elevation at MW-311.

The text will be rewritten as follows:

The primary reasonfor the increasing water elevation at MW-311 during 2000 is
believed to be related to decreases in extraction wellflow at EW-02A, and the
deactivation ofEW-02 in September 2000. Other extraction wells could be affecting
water elevations at MW-311, as this well is screened in a confined aquifer.
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9. Figure 2-5, Water Elevations within Sites 1 and 3 Landfill: The present graphs indicate that,
in general, shallow groundwater levels and the deeper potentiometric head are continuing to
seek a lower equilibrium level. Although levels in two shallow wells, (MW-21OB outside the
slurry wall, and EP-16 inside the slurry wall) located near each other in the southeast part of
Site 3, rebounded several feet during 1998 and 1999. The difference in well screen elevation
between shallow and deep monitoring wells is only a few tens of feet. Also, a vertical line
indicating when pumping of EW-6 and EW-7 ceased should be added. What is the Navy's
explanation for the rebound in one locality, and continued decline in other areas within the
slurry walls?

Response-The Navy agrees that some rebound is occurring, but this is not unexpected, nor
does it suggest that the cap and slurry wall at the site are ineffective. The minor amount of
rebound in water elevations noted in these wells could be related to process occurring within
the landfill, such as the long-term transition of water vapor to pore water/ground water as
vapors condense inside the capped landfill. When the data set of the wells located inside the
landfill is reviewed, it is clear that the placement of the cap and slurry wall have dramatically
decreased water elevations within the landfill. A line has been added to Figure 2-5 showing
when extraction well pumping was terminated at EW-6 and EW-7 (November 1997).

10. Section 3.1, EW-Ol, 1st para: In 2000, the pumping rate in this well declined significantly
(6.2 gpm first half to 3.8 gpm second half). Was this fluctuation controlled by the plant
operator to limit drawdown in the well, or did it occur automatically in response to system
line pressure and was not directly related to the well production performance?

Response-According to the extraction well log sheets from 2000, EW-OI was producing
7.4 gpm at the beginning of the year, as measured by the flowmeter at the well. The flow
gradually decreased to 5.9 gpm by 30 June 2000. There were no operator actions that would
cause this decrease, therefore, the Navy attributes the decrease in ground-water flow rates or
increased hydrostatic pressure in the force main to other extraction well flow adjustments.

Extraction well flow measurements are made by reading the GWETS plant influent
flowmeter, first shutting down all wells, then starting each well individually to obtain a flow.
value. This method has some inherent inaccuracies that could affect the flow rates noted for
the extraction wells. While the Navy believes the flow rates noted for each extraction well
are close to the actual values, a variation estimated at +/- 1 gpm could be expected.

11. Section 3.1, EW-02 and EW-02A: The term "abandoned" should be replaced by
"decommissioned in accordance with State of Maine regulations," as MEDEP assumes this
was the case. Please make the same editing for EW-03 on the next page.

Response-The word "abandoned" will be replaced with "decommissioned in accordance
with State of Maine regulations," as noted above.
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12. Section 3.1, EW-04, 2nd bullet: The closest monitoring well to EW-04 is MW-330,
approximately 200 feet east. MW-330 is screened at shallow depth just above clay overlying
a bedrock high. However, it is mapped as being within the solvent plume, although the well
has never had a laboratory detection of any contaminant of concern. The plume occurs at a
lower elevation than the MW-330 screen, and likely migrated around this low permeability
feature. The technical members should discuss whether the plume outline should be adjusted
to reflect this geological control.

Response-The screen interval of MW-330 lies within a predominantly clay unit, under the
shallow sand unit. The deep sand interval (and hence the solvent plume) does not appear to .
be present at this location, possibly due to the geologic control mentioned in this comment.
The Navy is willing to discuss this issue.

13. Section 3.1, EW-OS, 3rd bullet: Elsewhere in this report the date for decommissioning of
EW-05 is given as January 2001. If this is the case it should not be included in the 2000
Annual Report. Please confirm and either delete or correct.

Response-The text of this section has been changed to note the decommissioning of this
well occurred in January 2001. Although technically outside the scope of this 2000 Annual
Report, the Navy feels noting this event will aid in the readers' understanding of the
program.

14. Section 3.2.1, Ground-Water Flow - General Observations: MEDEP cannot endorse the
Navy's theory without the results of the proposed field investigation scheduled for the
summer of 2002.

Response-The Navy continues to believe the description of ground-water flow is consistent
with existing data. The Navy anticipates discussions will be held following the completion
of additional monitoring wells in the Southern Boundary area, and that these additional data
will provide sufficient data to confirm or refute our hypothesis.

15. Section 3.2.1, Ground-Water Flow - General Observations: A fifth bullet needs to be added
that would read similar to the following:

Precipitation, and very likely groundwater recharge, was significantly below normal in
2000. Precipitation was _ inches below the long-term average of_ inches. It is
possible that low recharge affected the plume concentrations at some wells. For
instance, at MW-3i9 the highest concentration ofPCE was recorded since monitoring
began in i995. At MW 205, the highest concentrations ofTCE and i,i,i-TCA were
measuredfor the 6-years of record.

Response-While the Navy agrees that a note should be included regarding the low amount
of recharge during 2000, we do not feel that any direct relationship between decreased
recharge and increased concentrations can be proven at this time. In fact, total VOCs at
monitoring well MW-205 fall within the historical range during 2000, which does not
support this hypothesis. The following text will be added to this section:
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-- - -... .
Precipitation, and very likely ground-water recharge, was significantly below normal
in 2000. The effect of the drought conditions on ground-water flow patterns does riot ­
appear to be significant, although many monitoring wells showed lower water table
elevations during this time period.

16. Section 3.2.2, Effects of Remedial Measures - Sites 1 and 3, 2nd bullet: The interpreted 21-ft
contour potentiometric surface lines in the deep interval downgradient of the landfill are
deflected toward the southern end of the Sites 1 and 3 landfill. The presence of these
remedial structures has resulted in an area of lower head downgradient of Sites 1 and 3.
Because the annual report does not contain a figure that shows potentiometric contours a
reference must be provided.

Upon close scrutiny of the deep potentiometric contour maps in Monitoring Event 16 and 17
reports, deflections representing low downgradient heads due to the landfill remedial
structures are not evident, and therefore MEDEP is puzzled by the above statements. The
April and September contours (in particular the 21-ft lines) are quite dissimilar. MEDEP
would not draw the 21-foot contours as shown on either map. The statement should be better
explained, or removed.

Response-A reference to the deep ground-water potentiometric surface maps (Figure 6 in
Monitoring Events 16 and 17 reports) has been added to this sentence. The Navy continues
to believe the placement of the landfill has caused a decrease in the water elevations
immediately downgradient of Sites 1 and 3, as recharge is limited especially in the areas
upgradient of MW-220 and MW-218. The Navy would be interested in discussing with
MEDEP during a technical meeting how they envision contouring these data. To clarify this
conclusion, the following text will be added:

First sentence:

... showa trough in water elevations especially at MW-218 and MW-220 compared
with nearby monitoring wells.

Second sentence:

... toward the southern end ofSites 1 and 3 landfill in the direction ofMW-220.

17. 3.3.2.1, Volatile Organic Compound Concentrations and Distribution, p. 3-8, 6th bullet:
Samples from 5 monitoring wells (MW-205 [deep], MW-225 [deep], MW-313 [deep], MW­
331 [deep] and MW-333 [deep]) showed an increase in total VOC concentrations based on
data collected in 2000. MEDEP notes the following new highs from Appendix A-3:

• Total VOCs and 1,1,1-TCA concentrations in MW-205 for the April 2000 sampling were
the highest since measurements began in 1995.

• Total VOCs and 1, I-DCA and 1, I-DCE concentrations in MW-313 for the September
2000 sampling were the highest since measurements began in 1995 although not above
the MCUMEGs.
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• Total VOCs and PCE concentrations in MW-319 for the April 2000 sampling were'the
highest since measurements began in 1995.

• 1,2-DCE concentration in MW-331 for September 2000 sampling was the highest since
measurements began in 1998.

• Total VOCs and 1,2-DCE in MW-333 for September 2000 sampling were the highest
since measurements began in 1998 although not above the MCLsIMEGs.

The locations of these five monitoring wells are wide-spread in the southern "lobe" of the
Eastern Plume. The only apparent explanation at this time is that the precipitation drought
may have reduced groundwater migration rates and subsequently reduced dilution of
contaminants.

Response-The Navy agrees with these observations. Each of the notable results listed
above will be better explained by reviewing the upcoming monitoring event data at each
monitoring location. Some of these trends may be the result of the drought during 2000,
although a plausible explanation could be the leading edge of the Eastern Plume is moving
slowly to the south. It is also important to note that in addition to the "new high" VOC
concentrations noted above, several wells noted new lows for total VOCs, including
MW-311, EW-2A, MW-224, and MW-NASB-212. These wells are located in the northern
and central portion of the Eastern Plume, suggesting plume reduction due to extraction is
occurring. Note that data collected during future monitoring events will assist in clearly
establishing long-term trends for these wells, and whether the drought noted during 2000 was
responsible.

18. Section 3.4.1.2, Eastern Plume, p. 3-9, last sentence: ...VOCs from the Eastern Plume do
not appear to be impacting surface water. Please rewrite as

VOCs from the Eastern Plume do not appear to pose a human health or environmental
risk to surface water.

Response-The edited sentence will read as follows:

The long-term monitoring suiface water sampling results collected during 2000
reaffirm that VOCs from the Eastern Plume do not appear to pose a human health or
environmental risk to suiface water.

19. Section 3.6.3, Additional Data Collection and Review, p. 3-13, 1st bullet: ...or whether the
geologic units which act as preferential flow conduits in the Eastern Plume may naturally
contain contamination migration. MEDEP is uncomfortable with this statement. Please
explain how the first condition (flow conduits) is compatible with the second condition
(contain contamination). On the basis of data through 2000; a prominent trough in the top of
clay has been identified that heads towards Harpswell Coveand' is filled with"'Silty'S~md Of
fine sand laminations. It is difficult to conceive that this geologic environment can
hydraulically contain a plume. The current remedial pumping has ndt created plume.:wide
inward gradients, according to potentiometric maps in the monitoring event reports.
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Possibly, plume concentrations may be attenuating sufficiently before discharging to
downgradient surface water. The direct-push investigation hopefully will further refine
geologic definition and help answer the degradation issue.

Response-As previously discussed with MEDEP during meetings, the potential presence
of VOCs containing geologic units in the Southern Boundary is being investigated. Data
available to date suggest that VOCs are not migrating through the overburden, and that a
change in lithology may occur in the Southern Boundary that naturally limits the flow of
ground water to the south. The Navy is actively working with site regulators to address this
issue, and additional monitoring wells that are planned in September 2002 are likely to
confirm or refute this hypothesis.

20. MEDEP agrees with the Navy's recommendations in Section 3.6.

Response-Comment noted.
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RESPONSE TO COMMENTS FROM THE
U.S. ENVIRONMENTAL PROTECTION AGENCY ON THE

DRAFT 2000 ANNUAL REPORT FOR SITE 1,3 AND THE EASTERN PLUME,
NAVAL AIR STATION BRUNSWICK, MAINE

COMMENTOR: Michael S. Barry DATED: 23 May 2002

Thank you for the opportunity to review the above referenced report which was submitted by
EA Engineering, Science, and Technology on behalf of the Navy and received on 16 April 2002.
EPA's specific comments are brief and focus upon the report recommendations in anticipation of
the 2001 Annual Report in the near future.

1. Section 3.6.1, Diffusion Samplers. Comment to these proposals has been in separate
correspondences to date. EPA would support integrating the diffuser sampling program
within the existing event/annual reports if so proposed by the Navy.

Response-Comment noted.

2. Section 3.6.2, Extraction System Refinement

a. Concur with replacing pump motors and heads for EW-01 and 04 as the declining
. pumping rate of EW-1 has been noted (this is expected over time). We assume that 2.

periodic pump maintenance/replacement to maintain pumping rate is a detail in the O&M
plan and that usually items such as this are performed as a matter of course, noted on the
monthly/annual reports and need not wait for the recommendation/comment/response
process in the annual reports to execute. Perhaps general plant operations, in that what
the Navy expects/desires regulator comments prior to implementation and what
evolutions should merely be noted after performance, should be discussed at a future
meeting. In general, EPA assumes that the plant will be operated in accordance with
"good operational practice" and has no desire to micro manage plant operation.

Response-Comment noted.

b. Concur with "surging" pump operation at EW-02A in an overall program sense. Details
regarding surging operation can be discussed in meetings and executed in a more
informal manner than through the annual report recommendation/comment/response
process.

Response-Comment noted.

3. Section 3.6.3, Additional Data Collection and Review

a. EPA has no issue with using the Navy's Monitored Natural Attenuation (MNA) protocol
as a starting point for evaluation as long as it is not inconsistent with the EPA MNA
Guidance (OSWER Directive 9200.4-17P, dated 21 April 1999; available at:
www.epa.gov/swerustlldirectiv/d9200417.pdf).
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Response-Comment noted and appreciated.

b. EPA concurs with assessing the potential for MNA as a remedy at the Eastern Plume,
especially as parts of the plume are "flat-lining" despite extraction system optimizations.
A factor in EPA's advocacy for the recent work on the plume southern boundary and at
site 11 has been to support higher confidence in all plume migration pathways in
anticipation of a potential future MNA remedy.

Response-Comment noted. The Navy looks forward to beginning development of an
appropriate monitored natural attenuation program at the Eastern Plume in conjunction
with EPA and MEDEP.
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RESPONSE TO COMMENTS FROM THE
MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION

FOR SITES 1,3 AND THE EASTERN PLUME, MONITORING EVENT 18,
APRILIMAY 2001, AT NAVAL AIR STATION, BRUNSWICK, MAINE

COMMENTOR: Claudia Sait

GENERAL COMMENTS

DATED: 6 February 2002

1. MEDEP will reserve comments involving more detailed analysis and comments on the
implications of large-picture data interpretation for our review of the 2000 and 2001 Annual
Reports. (NR)

Response-Comment noted.

SPECIFIC COMMENTS

1. Section 1.2.2, Results, Page 4, Top-The depth of ground water during April 2001 at
monitoring well EW-6 was 36.02 ft mean sea level, which indicates, at this time, that the
ground-water potentiometric surface is rising above the bottom of the waste mass at this
location (i.e., EW-6 as shown on Figure 5)."

EW-6 is the only well within the landfill containment that has a water level this high - above
the base of the filled debris. The water level has been at this elevation since at least 1998,
according to tables in prior monitoring event reports. Therefore, it is not correct to say that
the water level is rising. EW-6 is screened from 17 to 41 feet below land surface, a
substantially longer screen than those of nearby wells. In 1999, the Navy reported that the
EW-6 well vault was found to contain standing water. It appears that this well is not
representative of conditions within the landfill containment, and as stated on page 10 of this
report, standing water was observed in the EW-6 vault. Possibly surface water is entering the
well and creating a small groundwater mound at this location. The well and vault must be
closely inspected for integrity, and repairs made as appropriate. (RR)

Response-Comment noted. The water level does not appear to be rising at monitoring well
EW-6. The well vault, however, will be inspected to determine the source of surface water
leakage and, if necessary, will be repaired.

2. Section 1.3.1, Field Activities, Page 4 and Table 5-Extraction well EW-l has been
dropping substantially in remedial pumping rate during the past several years. In the summer
of 1999 its extraction rate was approximately 11 gallons per minute (gpm). In April of 2001,
the rate is given in Table 5 as 2 and 3 gpm prior to be taken off-line for redevelopment in
May, which took 15 days to bring back on-line. As a result of the reduced pumpage from
EW-1, its capture zone in Figure 7 appears to be less than 50-foot radius. As this is the only
extraction well that addresses the southern end of the Eastern Plume, MEDEP is concerned
that there has been very little hydraulic capture of the plume at EW-1. This scenario means
that the chlorinated solvents in groundwater in the toe area of the plume may not been
contained by remedial pumping, therefore, one of the objectives of the ROD is not being
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achieved. (As previously stated, the MEDEP does not believe that the plume is contained by
natural geologic features, such as a bowl in the deep clay surface.) In the future; the Navy
needs to be more diligent in maintaining the design pumping rate of remedial extraction
wells. (RR)

Response-Comment noted. In April 200 I, the pump and pump piping at extraction well
EW-I were inspected by EA's technician and treatment plant operator. The inspection found
that the pump needed to be replaced and that the piping had significant iron deposited within
the interior of the pipe (approximately 25-30 percent of the pipe's diameter was open to
permit the flow of water). The reduced piping diameter added to the decreased pumping rate~

combined with the need to replace the pump. The piping and pump were replaced; and upon
startup, the well was observed to have a significant amount of suspended iron. Therefore, the
well was redeveloped to remove the iron from the well. The pumping rate returned to a
range of 8-11 gal per minute. In the future, the wells will be inspected to maintain the
optimum pumping rate to assure maximum and efficient plume capture.

3. Section 1.3.2, Water quality Indicator Parameter Measurements-It appears that the
elevated turbidity reading may be a result of retrieving the diffusion samplers and reinstalling
the sampling pump.

The Navy needs to actively seek to resolve this situation regarding the dual use of diffusion
samplers and low-flow sampling by pulling and resetting a down-well pump. Although
elevated turbidity is not known to affect chlorinated hydrocarbon concentrations, if samples i
for biologic attenuation are collected during the monitoring events, pumped water with
elevated turbidity likely would pose a QNQC issue. (RR)

Response-The sample turbidities will continue to be tracked and particularly monitored to
assess whether the physical retrieval of the diffusion samplers and pump installation is
directly associated with adding to the sample turbidity. If, in the future, samples were
required for biologic natural attenuation monitoring, additional care and possibly additional
settling times may be required.

4. Section 1.3.3.3, Comparison ofLow-Flow Versus Aqueous Diffusion Collected Samples,
Page 6, Bottom Bullet-Temperature and conductivity were higher in low-flow samples as
opposed to diffusion samples for all wells.

These data verify that the low-flow pumping system significantly warms ground water prior
to temperature measurement acquisition at the surface. The amount of warming observed in
the past has been over 5 degrees C. Such non-representative data should be distinctly
qualified in future monitoring event reports. MEDEP recommends that temperature and
conductivity be measured using the diffusion sampling technique, but cautions that warming
of diffusion samples in the summer sun must be avoided. (ED)

Response-Comment noted. For monitoring events that occur on hot summer days, the ­
diffusion bag samples will be placed out of the sun at all times to avoid warming-effects.

2



5. Section 1.3.3.4, Ground-Water Extraction and Treatment System, Page 71- There were no
elevated dissolved oxygen concentrations (9 mgIL) recorded in 3 or 4 active extraction wells
sampled or in the combined effluent.

Please explain the importance of this comparison. In the past, dissolved oxygen levels in
groundwater pumped from the extraction wells have been at or above oxygen saturation
levels, as could be expected. (RR)

Response-Dissolved oxygen concentrations in ground water may be affected by
temperature as well as other natural factors in addition to the physical pumping of the well.
The dissolved oxygen concentrations of the active extraction wells will continue to be
tracked closely for natural fluctuations and/or effects of pumping.

6. Section 1.4.1, Sampling Activities, Page 8-0ther sections of this report addressing
sampling or field activities provide the numbers of samples taken of various types. This
section does not. Please revise the text to provide the numbers of samples taken from the
Eastern Plume and at Sites 1 and 3. (ED)

Response-Comment noted. The Monitoring Event reports have been issued as final.
However, this comment will be considered for the upcoming April 2002 Monitoring Event
reports which will be issued as Draft and Final reports. Future reports will allow for
regulator comments to be addressed and revisions made to the final versions of the reports.

7. Figure 6, Interpreted Deep Ground-Water Potentiometric Surface Contour Map-

a. This figure shows contours south of Mere Brook oriented such that groundwater flow
would be eastward or northeastward. MEDEP does not agree that deep groundwater
flows this general direction, for the reasons given in our comments on "Summary Report
of the Direct-Push Investigation of the Southern Boundary of the Eastern plume and Site
11, Naval Air Station, Brunswick, Maine - September 2001". This should be resolved so
that this does not become a recurring comment. (MTG)

Response-This topic will be discussed at an upcoming Technical Meeting.

b. Potentiometric contours are shown surrounding all extraction wells except for EW-5A.
Contours surrounding all extraction wells are displayed in Figure 7 in greater detail. It
appears that EW-5A was overlooked in Figure 6. Please add these contours, as shown in
Figure 7. (ED)

Response-The Monitoring Event reports are issued as final. However, this comment
will be considered during the preparation of the April 2002 Monitoring Event ground­
water flow maps.
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8. Figure 9, Interpreted Total Volatile Organic Compound Concentration Contour Map,
Shallow Wells, Monitoring Event I8-Concentrations of daughter breakdown compounds of
the Eastern Plume parent compounds are higher at sentinel monitoring well MW-313 than in
the past, but are not close to the MCLs/MEGs. Further comment will be provided when the
2001Annual Report is distributed should this trend continue for Monitoring Event 19. (NR)

Response-Comment noted.

9. Figures 9 & 10, Interpreted Total Volatile Organic Compound Concentration Contour
Maps, Shallow Wells and Deep Wells, Monitoring Event 18-Some shallow and deep well
total VOC results shown on these figures are entirely due to the laboratory-reported presence
of the compound 2-butanone. At some of these locations, prior monitoring event contour
maps have not shown any VOC detections.

In Appendix C (Analytical Data Quality Review), a statement near the bottom of page C-4
says that positive results for 2-butanone in MW-311, MW-332, MW-331, and MW-319
should be considered estimated with a high bias. On page C-9, another statement says that
the results for 2-butanone in MW-225A (shallow and mid), MW-NASB-212 (shallow),
MW-305 (shallow, mid and deep), and P-132 (mid) should be considered estimated. Table
13 indicates that the reason for this qualification is either accuracy or precision criteria
assessment. Apparently, 2-butanone was not found in laboratory, trip, equipment rinsate, and
field blanks. No mention of the 2-butanone finding occurs in the main text. However, the
following statement in Section 1.6 might lead an outside reader not to question whether
2-butanone really exists in the subsurface groundwater: The data obtained during the April
2000 sampling event were determined to be of sufficient quality to be used for the objectives
specified in the Final LTMP (EA 2000a).

Response-This topic will be researched and discussed at an upcoming Technical Meeting.

MEDEP doubts that 2-butanone ')ust arrived" at numerous wells distributed throughout the
Eastern Plume, a few of which are sentinel wells. From table A-3, 29 diffusion collected
samples contained 2-butanone, with concentrations ranging from 3 to 8/lg/L. None of the
29 low-flow collected samples were analyzed as containing 2-butanone. These statistics
point to the diffusion bags as affecting the detection of this compound. The Navy needs to
research this problem, and discuss a proposed solution with the technical team. (RRlMTG)

Response-This topic will be researched and discussed at an upcoming Technical Meeting.

10. Table 7, Summary ofWater Quality Indicator Parameters Measured in Low-Flow
Samples, P-III Temperature-The temperature of the sampled groundwater pumped from
piezometer P-111 is reported at 4.31 dc. This temperature is a few degrees colder than
normally expected. The next lowest groundwater temperature reported in this report is
5.53 °C at MW-332. Both the piezometer and the well are screened shallower than 20 feet
bgs, and both are located between a stream and an extraction well. Possibly, cold surface
water in the winter months served to recharge the shallow aquifer and migrated under
pumping drawdown to the piezometer and well. (NR)

Response-Comment noted.
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RESPONSE TO COMMENTS FROM THE
U.S. ENVIRONMENTAL PROTECTION AGENCY·

ON THE MONITORING EVENT 18 REPORT
FOR SITES 1 AND 3 AND EASTERN PLUME
NAVAL AIR STATION BRUNSWICK, MAINE

COMMENTOR: Michael Barry DATED: 15 February 2002

Thank you for the Monitoring Event 18 report for Sites 1,3 and the Eastern Plume at NAS
Brunswick.

I have no formal comments that require a response at this time; I will reserve comment until the
2000 annual report on VOC trends, recommendations, issues, etc.

I have several informal observations on the Event 18 report:

1. There were a lot of low level "erroneous" detections of acetone and 2-butanone. As these are
not COCOs and are likely an artifact of the sampling method or analytical method, these do
not appear to be actual detections to me. Otherwise one would have to conclude that the
"sentinel" wells are now plume edge wells.

2. The wells gauged indicate deep flow to the north/northeast south of New Gurnet Road.
This is an interpretation that EPAlMEDEP have had ongoing issue with in that we think
more/other points would indicate flow deep flow to the south. I hope finalization of the
2001 field work report will resolve one way or the other. Until that time I will merely note
the issue and not expect a response.

3. Please count this email as my comments to the event 18 report.

4. Also please regard my 26DECOI email as comments to the event 18 report for site 9.

Response-Comments noted.
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RESPONSE TO COMMENTS FROM THE
MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION

FOR THE MONITORING EVENT 19
OCTOBERINOVEMBER 2001 REPORT DATED MAY 2002

FOR SITES 1 AND 3 AND EASTERN PLUME,
NAVAL AIR STATION, BRUNSWICK, MAINE

COMMENTOR: Claudia Sait

GENERAL COMMENTS

DATED: 24 July 2002

1. Contaminant Rebound at End ofExtraction Shutdown-MEDEP has studied the October
2001 (ME-19) contaminant concentrations in relation to concentrations reported for April
2001 (ME-18), and what changes occurred as a result of the extraction well shutdown for 50
days. The comparison showed a wide range of response, and some surprises, as follows:

• MW-229A: Total VOCs plummeted to about 1140 of April value (from 83 to 2 ~glL).

This well is approximately 150 feet south of EW-01.

• EW-04: Total VOCs dropped to about 113 of April value.'

• MW-319: Total VOCs dropped to about 1/2 of April value.

• MW-311: Total VOCs remained nearly unchanged, however, the dominant solvent 2
dramatically switched from TCE to 1,1,I-TCA after shutdown (l,I,I-TCA went from
170 to 3 ~glL).

• EW-02A: Total VOCs and solvent composition did not change much.

• MW-I05A: No VOCs were detected for both events.

• MW-205: Total VOCs increased to about 1.5 times the April value (a new record high).

• MW-225A: Total VOCs increased 3 times the April value.

• MW-331: Total VOCs increased 3+ times the April value. 1,2-DCE increased nearly 6
times. October total VOCs slightly exceeded the highest on record when sampling began
in November 1998 after well was installed. (NRR)

Response-The Navy agrees that changes noted in VOC concentrations after the cessation
)

of pumping are complex (as summarized in this comment). Of all the changes noted in the
Eastern Plume following the cessation of ground-water extraction, the Navy believes the
most significant are those in the southern end of the plume (i.e., near MW-205 and
MW-231B). The additional monitoring wells planned in the Southern Boundary are likely to
shed further light on the degree of impacts in the Southern Boundary area, and will provide
sentinel wells downgradient of the plume. While a quantitative reason for each concentration
change noted in this comment is unlikely, the Navy would be interested in discussing these
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data during a technical meeting with site stakeholders, possibly during discussions related to
the location of a replacement extraction well for EW-1.

2. Plume Capture Concerns in MW-20S Area-The above information when viewed with dat~

in the 2001 direct-push investigation has prompted a concern that more plume contamination
is apparently present in the MW-205 area than previously recognized. In light of the
declining pumping rate at EW-Oland evidence from past potentiometric maps indicating its
capture zone does not extend even half way to MW-205, an apparently significant mass of
VOCs has not been addressed by past remedial pumping. MEDEP understands that the Navy
is planning to redesign EW-01, which has a well screen of 78 feet, to eliminate drawing from
both the uncontaminated shallow and contaminated deep sandy zones. Such optimization of
plume extraction in this area is encouraged, and with this in mind, the Navy should explore
the benefits of moving EW-Ol into the MW-205 vicinity. MEDEP, in consultation with
EPA, can be ready to present our analysis of geologic and chemical data in support of
relocating EW-Ol at the next technical meeting. (RRlMTG)

Response-The Navy agrees that this topic should be discussed in detail during an upcoming
technical meeting, and would look forward to hearing MEDEP's and EPA's analysis of
geologic and chemical data mentioned in this comment. The concentrations of VOCs that
may be present near MW-205 may warrant the placement of an extraction well, although a .h

case can be made for locating the extraction well in other areas as well. The Navy believes
that additional study and discussion will be needed before the location of the replacement
extraction well could be identified. Also, the concentrations at MW-205 reported during the
September 2001 sampling event (469 J.LglL) are within the historical range reported at this
well and, therefore, the statement that "more plume contamination is apparently present in
the MW-205 area than previously recognized" may be overstating the historical significance
of the recent sampling event.

SPECIFIC COMMENTS

3. Section 1.2.2, Results, Page 4, Last Sentence ofTop Paragraph-As pointed out in our
comments for Monitoring Event 18 Report (Comment 2), the water-level trend in EW-06 has
been quite unusual as far back as 1998. As stated in our earlier comment the well and vault
must be closely inspected for integrity, and repairs made as appropriate. Until this is done
the data from this well is questionable for Site I & 3 evaluations. (RR)

Response-The Navy would be interested to hear more from MEDEP regarding what is
considered "unusual" about the water elevations at EW-6. Data from this well show
variations during 1998-2001, but those variations are within historical ranges. The well and
vault of this well will be inspected in a detailed fashion during the September 2002 s~mpling

event in an attempt to determine if any surface anomalies can be identified that may need
repairs. The well is inspected during each monitoring event and, to date, no problems have
been reported. The results of the additional inspections will be detailed in the next
monitoring event report.
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4. Section 1.3.2, Water Quality Indicator Parameter Measurements, Page 5, 3rd Paragraph-

a. It should be noted that 10 of 28 monitoring wells sampled within the Eastern Plume were
sampled with diffusion samplers only, and, therefore, only one set of water quality
parameters was collected in-well following ADS of those 10 monitoring wells.

Historically, just one set of water quality parameters has been collected per well,
therefore the fact that two sets of parameters (reported in tables 6 and 7) were collected in
15 wells should be emphasized, and the reason given in this paragraph. (ED)

Response-Only one set of ground-water parameters was collected from these wells
(as noted in the report) and, therefore, the question in this comment is unclear. Tables 6
and 7 summarize the water quality parameters for Sites 1 and 3 and Eastern Plume,
respectively. The data cited in this report are consistent with those cited in previous
reports and, therefore, we are unclear about the question posed in this comment.

b. The elevated turbidity is not expected to affect the quality of the sample data because it i~;

consistent with previous monitoring event data.

Technically, the rationale given is not sound. The following wording is suggested: "The
elevated turbidity is consistent with previous monitoring event data, and therefore, long­
term concentration trend evaluations can be performed to indicate general trends.
However, comparisons with data from monitoring wells with less than 10 NTUs of
turbidity could be questionable for certain parameters." (ED)

Response-The Navy believes the overall point made in the report text is accurate, i.e.,
samples that note turbidity of 10 NTUs or greater can be used to evaluate long-term
trends in VOC concentrations. Note that the chemicals of concern (VOCs) are not likely
to be affected by the slight increases in turbidity noted in Eastern Plume wells. The Navy
agrees that the text used in the report can be improved, and will use the recommended
text as follows:

The elevated turbidity is consistent with previous monitoring event data and,
therefore, long-term concentration trend evaluations can be performed to indicate
general trends.

However, the Navy believes the second sentence in the recommended text overly
degrades the usefulness of the data collected and, therefore, that text will not be added
to future reports.

5. Section 1.3.3.4, Ground-Water Extraction and Treatment System, Page 7, Only
Sentence-The reason given for not collecting water quality indicator parameters does not
appear valid, as VOC samples were collected from these wells on November 19,2001 and
are reported in Table A-4. What was different between this date and April 30, 2001 (ME-18)
that prevented collection of indicator parameters? (RR)
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Response-The Navy agrees that this statement is not accurate. Field parameters were
not recorded when extraction wells were sampled because some new field personnel
were utilized during this sampling event. Similar errors in the future will be avoided.

6. Section 1.5.1, Inspection Activities, Page 10, 1st Bullet-Some settlement was noted in the
vicinity ofMW-217A. Further investigation is warranted to determine the cause ofthis
subsidence.

Reporting more information on what was observed in the field is also warranted. The
Navy should report the depth of the subsidence and the diameter of the area affected. Is
the integrity of MW-217A in jeopardy? Items like this are routinely reported and should
be discussed at the Technical Meeting following the monitoring event. (RR)

Response-The settling near MW-217A was minor, and is not a problem that is likely to
affect the integrity of the monitoring well. The Navy agrees that additional description
should have been provided in the report, and additional details will be added as necessary in
the future. If significant issues regarding well integrity are encountered that may impact the
reliability of wells, the Navy will discuss this issue during a technical meeting as noted in the
comment.

7. Section 1.7 Analytical Data Quality, Review, Page II-With consideration of the data
qualifiers and notes provided in Appendix C, the data represented in this report were found
to meet specified acceptance criteria and, therefore represent data in compliance with the
Quality Assurance Project Plan (EA 2000a).

Notable findings of the analytical data quality review are summarized in Table 13.

Table 13 consists of 4 pages of false-positi ves, estimated, estimated bias low, and estimated
bias high qualifiers that involve nearly every well sampled and include contaminants of
concern, such as 1,1,1-TCA, TCE, PCE, and benzene. Whether the many instances of
methylene chloride and acetone false-positives due to various types of blank contamination
should be reported as "notable findings" needs to be decided by the technical committee
members. MEDEP requests that the topic of data quality be scheduled for an upcoming
technical meeting to develop a common understanding of when data would be out of
compliance according to the QAPP, and compare this with recent monitoring event reports.
(MTG)

Response-The Navy agrees that the technical committee members should discuss and
develop a common understanding of the data quality and compliance as per the site QAPP.
The Navy looks forward to discussing this issue at an upcoming technical meeting that could
be held prior to the completion of the Monitoring Event 21 Report.

8. Figure 5, Interpreted Shallow Ground-Water Potentiometric Surface, October 29-30,
2002-The contouring around two monitoring wells (EW-Ol and MW-225B) is unexpected
and almost certainly does not accurately represent shallow groundwater in these localities.
Potentiometric contours indicate a 7-8 foot deep "sink" around MW-225B, and contours
drawn around EW-Ol indicate a 7-8 foot deep mound. Hydraulically, both are highly
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unusual features, not previously recognized. In light of the September 11 shutdown of the
extraction well system, heads in the groundwater system have generally recovered between
6 and 8 feet during the 50 days prior to the Event 19 water-level measurements. MEDEP
makes the following observations, and asks for the Navy's interpretations in the Annual
Report.

a. The mound around EW-Ol is likely due to the confined pressure head of the lower sand
dominating within the 78-foot long screen. EW-Ol 's potentiometric elevation would fit
nicely with the deep groundwater contours (Fig. 6). It seems that EW-Ol should be
removed from use with shallow potentiometric mapping (i.e., Figure 5).

Response-The Navy agrees with this comment, and will provide a similar interpretation
in the annual report. In the case of EW-1, it is likely that water elevations for this well in
the shallow interval are reflective of ground-water conditions, especially when the well is
not pumping. However, the Navy will not include extraction well elevations in future
shallow maps, as the screens of other extraction wells do not extend into the shallow
aquifer.

b. The sink around MW-225B is difficult to explain at this time. The water level has
fluctuated within a to-foot range since 1999, with no correlation to season. In October
2001, its water elevation does not fit with any surrounding data for either the shallow or
deep groundwater zone. No recovery from the pumps being off was realized, in fact, the
level was extremely low, compared to past data. The two "easiest" explanations are that
(a) false levels have been inadvertently measured (moisture on riser), or (b) a well is
being periodically pumped at the Weapons Compound, and that this well's drawdown
reaches out elliptically towards MW-225B. If such a well exists and was used during the
September 11 to November 13 shutdown this may also explain the water level in MW­
220, just north of the Compound, which was also depressed about 5 feet from what
Figure 6 contours would suggest (it was apparently ignored in drawing contours).

In order to eliminate the possibility of a well in the Weapons Compound Area it is
essential that the Navy determine and state for the record whether there is a well for the
Weapons Compound Area and if there is get the location, depth and rough monthly
volume pumped. (RR)

Response-There is no well in the Weapons Area, or other potential "sink" of ground
water. The data recorded at MW-225B are likely due to field measurement error, and
these data should have been flagged as unreliable on this map.

9. Table 4, Monitoring Well Gauging Summary, Eastern Plume-The water level measured
in MW-231A is incorrect. The correct elevation is 23.66 feet, instead of 20.70 feet. It
appears that the measurement was not transcribed correctly from Appendix B-1 field record
sheet. (ED)

Response-The Field Record of Well Gauging Form in Appendjx B::1was r.echecked and
the calculated value for the water table elevation of 20.70 ft is correct on the basis of the
PVC casing elevation and the recorded depth of water measurement.
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10. Table 5, Ground-Water Extraction Flow Rate and Run Time Summary-This table
was not updated in our report copies, and covers the same period as Monitoring Event 18.
Please correct in the Annual Report for 2001. (ED)

Response-Table 5 will be updated and included in the 2001 Annual Report.
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RESPONSE TO COMMENTS FROM THE
U.S. ENVIRONMENTAL PROTECTION AGENCY

ON SITES 1 AND 3 AND EASTERN PLUME, MONITORING EVENT 19,
OCTOBERINOVEMBER 2001

NAVAL AIR STATION, BRUNSWICK, MAINE

COMMENTOR: Michael Barry DATED: 21 June 2002

Thank you for the opportunity to review the above report, which was prepared for the Navy by
EA Engineering, Science, and Technology. We have no comment to the report at this time.
Regarding the results presented in the report, we will reserve comment until the draft 2001
annual report is presented.

EPA's primary concerns with the Eastern Plume are concurrently being worked through by the
additional investigations proposed by the Navy and EPA. Also, for Site 9, the Technical
Evaluation Group is working on a well optimization proposal.

Response-Comment noted.
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